


AL FOUNDRY NUMBER. 










METAL 


For All Machinery Bearings. 


MAGNOLIA METAL CO. 
Owners and Sole Manufacturers. 
FoR SALE BY ALL DEALERS 
266 and 267 West St., NEW YORK. 

LANDON: 49 Queen Victoria St., B.C. 


AULI 


METAL. 


r 


CHICAGO: Tradery’ Balding. 





Coke (substitute for 


domestic purposes. 13,500 Ovens Daily Capacity 


Ovens in the Connellsville Coke Region Penna. 


Cc = 
Meedquartere for 


POST OFFICE, PITTSBURG, PA. 


Direct connections with all Railroads entering the Region. 
t Rates, Pamphlets giving full information, promptly farnished on application: 
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[HE IRON IRADE REVIEW _ 


CLEVELAND, O. 


~ Moore's Anti-Friction 


DIFFERENTIAL 


\CHAIN HOIST. 


Adjustable Automatic Brake 
Self sustaining at every point. 
Highest Efficiency 

A New 
A Perpetual Compound Lever 
Powerful, Simple and Durable. 
w Light, Compact and Strong. 





Movement. 





NINE SIZES, 
¥Y Half Ton to Ten Tons Capacity. 
Li ALSO 

) HAND POWER CRANES, 
WINCHES, &c. 


} Moore Manufacturing Co., 


OCTOBER 28 


636-638 Rookery, 


1597 


Forster, WaTeRBURY & (°0. 


PIC IRON, 
STEEL, 


CHICAGO. 
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CuHicaco ScREWCHO. 
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_ CLEVELAND, O. 


DICKMAN & MACKENZIE, 


CLEVELAND, CHICAGO, 
71 Atwater Bidg. 1224 Rookery Bldg 


Mining properties examined. Ores sampled at 


mines, furnaces and all lake ports. 


General analyses of Ores, Slags, Metals, Fuel 


Foundry Materials and Products, etc. 


CHEMISTS AND ENCINEERS. 


CHICAGO, 


Numan. 43 


z MACHINERY « 


G 


oO 
AD 





SEND FOR CATALOGUE. 


CAHALL SALES DEPARTMENT, 
Bank of Commerce Bullding, 
PITTSBURG, PA. 
146 Taylor Buliding, New York City, WN. Y. 
The “ Rookery,”’ Chicago, til. 
542 Drexel Bidg., Philadelphia, Pa. 
1016 Tremont Bidg, Bosten. 





ENTERPRISE BOILER COMPAN 


YOUNCSTOWN, O 


Draught Stacks, Blast Furnaces and Heavy 
Plate Work a Specialty. 


Write for Estimates. 





METAL STAMPING. 


We do all kinds ot SMALL STAMPING and 
FORMING, from Steel, Iron or Brass, from your 
Dies or we can make Dies for you. 

Send sample or sketch for price. 


THE OLIVER P. CLAY CO. 








416 Arcade, Cleveland, Ohlo. 







ST. LOUIS. MO 
New York Boston. Philadeiph 
Cleveland Too! and Supply Co., Agts.. Cleveland. 0. 





Advt 


See 


II -I9 


WE NEVER HAVE 


stenciled an order of galvanized 
iron false to its gauge. Such or- 
ders go to cheap makers, general- 
ly, of course. 


Apollo Iron and Steel Company, 
Pittsburgh, Pa. 





See large Advertisement of 


B. F. STURTEVANT CO., 


~~ “8 Boston, Mass., 
On Page 39, 


W-A: JONES FoUNDRYs MACHINE (2 


So. JEFFERSON ST LIMCAGO : 


PERKINS POWER PRESSES, 


POWER TRANSMISSION } 





TURNBUCKLES. 





Cleveland Gity Forge & Iron Co, 








CLEVELAND. O. 





SS THE (ASE MFG.CO, 









The AB C of Iron, Now 81. 





WORKS, SHAKUN. MINES, CLEARFIELD CO., PA, 


James V. Rose. 


.. PROPRIETOR... 


SHARON FIRE BRICK WORKS 


Contractor in Fire Brick Construction. 
Manutacturer of High Grade Fire Brick. 


ANALYSIS: 


Brick Rock Clay. 
SILICA, 54-50. SILICA, 47.00, 
ALUMINA, 44.20. ALUMINA, 39,00, 
LOSS ON IGN, 05. LOSS ON IGH,13.20 
IRON, IS | TRON, eT 








BLOWERS. FANS, ENGINES. 


SAND AND CHILLED 


LIGHT AND 


Htavy 


BRASS AND COPPER CASTINGS 














s s 


MACHINE AND CARRIACE BOLTS, 
HERS ETC. 






- MANUFACTURERS OF - - - 


HOT FORCED AND COLD PUNCHED 
Catalogue and Prices on Ar 





THE UPSON NUT CO., Cleveland, O. 


NUTS, LAC SCREWS, BOLT 


plication. 
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rat Sacks WII, B. POLLOCK & ae Bast Puree, | 


Tank Cars. With inquiry please give ad. No. 6. YOUNGSTOWN, O. Boilers, Tanks, etc. 











—STILWELL’S— 


PATENT LIME-EXTRACTING 


FORGE HEATER ~~ FILTER 


ey ore, plecing it 
n condition to com- 


mand the highest COMBINED. 


market price, is found 
° = best advantage/ 1. the only lime-extracting Heater that will prevent 


Scale in Steam Boilers, removing all impurities 


GATES ROCK & ORE BREAKER, from the water before it enters the boiler. 


It is unequaled in economy, wearing auat- Thoroughly Tested. 
ties and crushing capacity. Over 4,000i 


aie naan Rev enseoaaee " OVER 8.000 OF THEM IN DAILY USE. 
GATES IRON WORKS, ss6'eisten ave. 





ee 














CHICAGO, ILL. ILLUSTRATED CATALOGUE. 
Miter, Wagoner & — ‘iivel- Bierce & Smith-Vaile Company, 
Pic IRON, | DAYTON, OHIO. 

STEE he — OFFICE, 63 S. Canal St. 





Columbus, O., Hayden Bldg. o a E, 
Chicago, Ii1., Monadnock Bldg 
St. Louis, Mo., Bank of Com. 


We manufacture Air Compressors suitable for al: kinds of work, and a variety covering 
Air Compressors. every size, from the small it-driven Compresso. for small shops and pumping small 60a Cutters. 
——s of water, up to the large Corliss Compo: nd Compressors for the greatest manu- 
acturing or mining plauts of the world. As an i: itance of the wide range covered by 


Compressors of our make, we name the following t. at we have recently furnished, all of 


whom are equally distinguished in their line: 
Rock Drills Newport News Shipbuilding Co., Newport News, V“.; Duplex Compressor for operating The Pohle 
' a large number of pneumatic tools ; Hughes Bros. & Bangs, Bellevue, Del.; Valdosta Water 
Works, Valdosta, Ga., for pumping water; the Manhattan Elevated R. R.Co., New York, 


for machine shop purposes ; Walker Co., Electric Works, Cleyeland, Ohio; Harrison Gran- 
ite Co., Barre, Vt., pneumatic too's; L. L. Manning, Plainfield, N. J., Marble Works; the 


Anaconda Copper Mining Co., Butte, Montana. j | 
ann ers. Our Catalogues give information on the subject of Air Compressors and other subjects [ | ump. 


regarding the application of Compressed Air. 


__ The Ingersoll-Sergeant Drill Company, “°"*"New' yore" 
ee | IR COMPRESSORS Cayton a Wis 


Subscribe for the Iron Trade Review, $3 per year. 















































cori PRESSO RS For every application of Compressed Air Power. 26 Cortlandt St., NEW YORK. 


Thoroughly up-to-date 
and the most simple, 
durable and economi- 
cal machines on the 
market. Built on 
improved lines. 
ROCK DRILLS, 
AIR LIFT. 


PUMPS, ETC. 
Send for catalogue 


RAND DRILL CO. » 
G Ta a a (0 ere: Pickands, Brown & Co. 








We will send to Engineers and 
Business men, our circular No. 15, 
upon Air and Gas Compressors for 
all purposes and for any desired 
pressure and volume. 


THE NORWALK IRON WORKS CO. 


301 Water St., SO. NORWALK, CT. 


— 
































E.H.STROUD&CoO. 


METAL FACTORS 


The Products ofand tipplanfer ¥\PIC IRON, IRON ORE 


Steel Stamps and Stencils. IRON STEEL-TIN-PLATE BRASS AnD 


COPPER LEAD AND ZINC WORKS. FRICK COKE. 


TY, H. & Co., Rubber Stamps ‘—“o oa | 
k Seals, Sicudiie, Automatic Check Puschee 56 Latallettiect cornet Lahotrcet " i 
and Numbering Machines. q2 Seneca St. CHICAGO.ILL. | 



































(929-939 ROOKERY BUILDING, CHICAGO. 
oO. TEXTOR, sranataan | 
| Chemist a Metallurgist F. A. EMMERTON, | var 
. Analyses made of Metals, Ores, Fuels and Sup- Analytical Chemist, | CENTRAL ee att 
: a es 
: noreeeampicdat mines coe rata ka AND METALLURGIST. | Mlred ENGRAVING 
Advice furnis aro © ast Furnaces . 0 
, mi d f pale ¢ 0. 
Geena «. on. Mercere ce | arene 
H Ss, Fuels, Ra \. 
cars ChietiCh in Co. Sete bap aac end Ponndty ‘supplies, ete. Oe, ELECTROTYPING t 
158 Superior St., CLEVELAND, O. § ¢ Bratenahi Building, CLEVELAND, 0. 
a= Extra Heavy Rou . i 
| eed, 2 Wire Nail Machinery, °°“: S2tTMA™ 
| washers or packing required, SHIPPER OF 
eS. L & good stock well made, guar- : 
ae { wa Ed 30-INCH CHUCKING LATHES. Coal c& Coke 
eee) Soon Gas heme s24| RADIATOR LOOP BORING MACHINES. Best Grades of Coke a Specialty. 
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CLEVELAND, UO 


THE 
WEEK IN IRON CIRCL 
THE MARKET AT LARGE 


ES. 


So far as new isihaidiain in iron and steel is con 


cerned the past week has probably been the quiet- 
est in two months. In pig iron no change in prices 
is made, nor is any change reckoned as immediately 
probable. In a few finished products the situation 


is easier, with some offerings at a shade below the 


basis recently prevailing. This statement does not 
apply, to the products of plants starting 


with billets or sheet bars 


however, 
here the oversold con- 
dition of Bessemer steel mills and consequent de- 
layed deliveries are still controlling factors, and the 
makes difficult the de 


rices meantime hold 


scarcity of primary material 
livery of secondary products, p 
ing firm. Sheet, skelp and pipe mills in particular 


are complaining of non-deliveries, material in some 


cases being six weeks over-due. The halt in new 


buying is generally recognized, and is just as gen- 


erally accompanied by the feeling that it has no 


cause for apprehension. Legitimate consumption, 


it is argued, has governed the buying thus far, and 
as long as the country is using up material at the 
rate of the past six weeks there is inherent strength 
in the situation. There is a unanimity in the be- 
lief that the revival has gone on in the way best cal- 
permanence and steadiness, that 
confidence on both 


f sellers feel that they can afford to 


culated to ensure 
indicates strong buying and 
selling sides. I 
wait because furnaces and many mills have business 
that will occupy them to the end of the year, buy- 

ers on the other hand are so generally supplied for 


the balance of the year, and have seen prices make 


such moderate advances under strong buying 
movements, that they are not moved by fear that 
the market will get away while they wait. One 


ae was made in Bessemer pig iron, the 
i Pittsburg producer taking 35, 
livery. This bears out what has been 

referred to before—that leading Pittsburg steel 
works have been using up more iron than their 
furnaces have made. The market remains $10. 50, 
Pittsburg delivery and $9.85, valley furnace, for 
1897 iron, the old differential between the valley 
and Pittsburg price being again, for the time being, 
equal to the freight. Gray forge remains firm at 
$9.65 to $0.75, Pittsburg. Foundry irons have been 
steady and quiet throughout the month. Northern 
irons are again generally on a basis that practically 
equalizes the freight from Southern furnaces, with 
Southern No. 2 at $7.50, Birmingham, and thus 
there is little or no wavering. Stocks at furnaces 
are decreasing, and the expectation is that Nov. 1, 
in spite of an increase in production, will show a 
moderate reduction in stocks, though not so much 
as the 170,000 tons of September. Foreign advices 
are that the export outlook is still good. Prices in 
England and Scotland are firm again, after a slight 
speculative reaction, and this in the face of the fall- 
ing off in demand from the engineering trades. The 
offering of Southern iron warrants in the Eastern 
markets at concessions has had little influence on 
the situation. Warrant yard reports show that 
10,300 tons of iron were withdrawn in the 10 days 


deal of 
past wee 
for 18908 s 


200 tons 


CTOBER 28 
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preceding ct { tin vare Che 
withdrawals are more than usual, ut are no 
enough yet to be factor In finishe nateria 
bars are weake1 Pitts] in tructural and 
plate mills are not so fully employed as in the early 
portion of the mont ‘he approach of the quiet 
time of year is noticed, t much store is set on the 
prospects in many lines for a large demand early 


in the new vear 


THE CLEVELAND DIS STRICT 
The iron ore market shows all signs of the ap 
proaching end of the season. There are a few in 


quiries for low phosphorus ores, and it is reported 


that one buver is after a round block of ore, with 
little prospect that, even by shopping around, the 
order can a) taken car oO! The October ore 
movement has been of good volume and the Nov 
1 statement is expected to show a total close up to 
11,000,0 tons The lake freight situation has 
not brought the hoped-for compensation to vessel 
men. Rates have remained stationary through 
October and in the past week very little business 
has been offered from Escanaba and the head of 


Lake Superior, though tonnage is now being sought 
for Marquette ore. Ore shippers in general have 


little more ore to come down, and the November 
freight market will be supported almost entirely by 
grain and coal. : 
ittsburg has monopolized the activity tn 
Pig Iron Pitt We “ ; : av 
Bessemer iron the past Week Purchases 


of 35,000 tons for delivery this year, to a Pittsburg 
works had little interest for valley fur- 

lative iron involved, on 
which deliveries were by the makers 
The price 1 to have been a shade under $10. 50 
Pittsburg Bessemer is oc to have 
sold at $o 755 valley furnace, but $9.85 * this vear 
is the general minim 25 for 1898 deliv 
ery The coke situation is stil dubious The 


tT 3 
district steel 
naces apart from the specu 


be Ing pressed 


water scarcity and the car scarcity continue and the 
influence of the former on next year’s prices points 
to a higher price than has been thought likely thus 
far. The leading interest is reported to have re- 
newed for 1898, the arrangement of this year for 


taking all the output of another Connellsville com 

ilked of inconnection With these 
arrangements is taken to point to $1.75 as a mini- 
mum for furnace coke, witha higher figure possible 
Furnacemen have no Repoullaa as yet to make 
Foundry irons are firm at 


pany The price t: 


sales for 1898 delivery 


former prices, most valley interests holding to $10 
for No. 2 and $10.50 for No. 1 at furnace as mini- 
mum. We quote Cleveland deliveries: 

Bessemer . : Le Scotch No. 1 $ii 15@11 4 
No. 1 Strong Foun iry @i Valley Scotch No. 2 10 65@10 ™ 
No.2 oon Foundry 65a ray Forge... «ee 9 65@ 9 90 
No. 3 Foundry......... a L ake Superior Charcoal. 12 2512 50 


The outcome of the competition for the 
material for the Rockefe 


ller vessels is the 
placing of plates and shapes—a 


total of 


Finished 
Material 


i 


more than 7,5 tons—with Pittsburg on terms 
which are not available. A quieter market in bars, 
iron and steel, is reported and the price has receded 
a trifle, present quotations being 1.o5c to 1.07%c, 
( ‘leveland Structural business is of a... volume, 


reland, quoted 
1 3-16 and Xy- 
inch Cleve- 
land,has been quoted on No. 28 in small lots. The 
quotation on relaying rails is $15 to $15.50. Old 
iron rails are $14 to $14.50; old steel rails six feet 
and under, $10.50; No. 1 railroad wrought scrap, 
$11.50 to $11.75. 


and plates are quiet, with 1.1oc, Cle 
on heavier, and 1.15c, Cleveland ot 
Sheets are firmer, and 2.15¢c to 2. 20¢, 








ree: 
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CHICAGO. 

OrFice or The Iron Trade Review, } 

1142 MONADNOCKE BLOCK, Oct. 27. 
The week has been quiet with no very large sales. The 
demand for material of all kinds is not so large as it has been 
for the past several weeks, and business in the next few 
weeks is not expected to be as heavy as for the last month. 
This is largely because the mills and furnaces have filled their 
order books for the balance of the year, but is also because 
the consumers have filled their requirements or nearly so, for 
the same time. The fact that stocks of all kinds are very 
light, both in the hands of makers and consumers, and that 
deiiveries are being made as fast as possible, induces the be- 
lief that with the opening of the new year a very heavy de- 
mand for all classes of material will be had. 

Pic Iron.—Business was light last week, neither the fur- 
naces nor buyers appearing to want to do any considerable 
trading. The former have well filled order books, and are 
not anxious to take any more business in large lots for de- 
livery the balance of this year, and buyers appear to have 
satisfied their requirements for the time being. The market 
is very firm although nothing is heard of further advances. 
The largest producer in the South is reported to have the 
smallest stocks that it has had for many years past, and is 
shipping iron as fast as itcan be made. All the other pro- 
ducers, both North and South, have very light stocks, and are 
making shipments as fast as they can. This is the strongest 
factor in the present situation, and it would ordinarily take a 
comparatively small demand to send prices higher than they 
are at present. Quotations are unchanged from last week 
Lake Sup. Charcoal...... $12 59@13 00 South’n Coke No. 3....... $10 35@r10 60 
Local Coke Fdy. No. : .. 11 50@12 00 Southern No.1 Soft...... Il COG@II 25 
Local Coke Fdy. No. 2.. 11 co@11 59 Southern No. 2 Soft...... 10 60@10 85 
Local Coke Fdy. No. 3.. 10 50@11 00 South’n Silveries ....... It 25@I11I 50 
Local Scotch Fdy. No.1. 11 50@1200 | Jackson Co. Silveries... 12 50@14 50 
Local Scotch Fdy. No. 2. 11 o.@11 50 Ohio Strong Softeners.. 12 00o@12 25 
Loca! Scotch Fdy. No. 3. 10 50@1: 00 Alabama Car Wheel...... 16 00@I7 00 
Seuth'n Coke No. 1....... Il OOG@II 25 Malleable Bessemer ...... 10 75@II 00 
South’n Coke No. 2....... 10 60@10 35 Coke Bessemer.............. II §0@12 00 

Bars.—Sales were no‘ so large last week, but s'‘ill included 
several good orders, and there is considerable demand for all 
kinds of bars. The market is very firm, and prices are made 
at 1.15c to 1.20c for common iron, 1.20c to 1.25c for guaran- 
teed iron, and 1.20c to 1.25¢ for soft steel bars from strictly 
billet stock. 

Raits AND Track Supp.ies.—Nothing was done in this mar- 
ket except in small lots. There is a good démand for light 
sections from street railroad work. Prices are as follows: 
Rails, $20.50 to $2250, according to specifications; steel 
splice bars, 1.20c to 1.30c; track bolts, with square nuts, 
1.80c to 1.goc; hexagon nuts, 1.goc to 2c; spikes, 1.60c to 1.65¢. 

BILLets anD Rops.—Business has been very light, so far as 
the local mills are concerned. Some buying was done from 
Eastern mills. Prices are unchanged and are nominal at 
$18 to $18.50 for billets and $25 to $25.50 for rods. 

STRUCTURAL MATERIAL.—No large contracts were let. The 
contract for two bridges on the Drainage Canal, taking about 
1,600 tons of material, will be let early next month. The 
third bridge, calling for about 3,500 tons, will not come up 
until some time in December. The Gates Iron Works is 
building a large addition to its plant which will take about 
400 tons of material. Prices on plates of all kinds have been 
advanced $2 a ton in the week. Quotations are made as fol- 
lows: Beams, 15-inch and under, 1.30c to 1.35c; 18, 20 and 
24-inch, 1.40c to 1.45c; angles, 1.20c to 1.25c; plates, 1.30c to 
1.35¢; tees, 1.30c to 1.40c. Small lots from stock are quoted 
at one-quarter to one-half cent higher. 

PLates.—Several good sized orders were closed last week, 
but the bulk of the business was in small lots. There is a 
good demand for both large and small lots, and business is 
expected to be good for the next month, at least. Qvotations 
have been revised as follows: Tank steel, 1.30c to 1.35¢; 
flange steel, 1.40c to 1.45c; fire-box steel, 1.85c to 5c. 

SHEETs.—Some business of fair size was closed. The 
greater part of the sales were in small lots, however, and the 
demand for large lots is hardly as brisk as it was two or three 
weeks ago. The market is very firm and several mills are ask- 
ing higher prices than those we give. Quotations are made 
at 2.20c to 2.25c for No. 27 black, and 80 and 5 to 80 and 24% 
per cent discount for galvanized. 

Mercuant Sree_.—The mills are still not anxious for busi- 
ness, and’are not,pushing for.sales. The demand is not so 





large as it has been, as buyers seem to have satisfied their 
wants for the time. Quotations are firm, and are frequently 
made higher than the prices we give: Open-hearth spring, 
tire and machinery steel, 1.65c to 1.75c; smooth finished ma- 
chinery steel, 1.60c to 1.65c; smooth finished tire, 1.45c to 1.50c; 
tool steel, 5.50c to 7.50c; specials, r1¢c and upwards. 
Scrap.—The demand is not so heavy as it was a week ago, 
although several sales of quite large tonnage were closed last 
week. Prices are inclined to be higher in some instances. 
Dealer’s selling prices are as follows: 
Old iron rails, gross, $12 75@$13.25 | Axles, met................000 $14 ~ e 25 





Old steel rails, long, gr.,10 50@ 1100 | Cast borings, net......... 4 425 
Old steel rails, short... 900@ 950 | Wrought turnings, net 550@ 600 
Old wheels, gross......... 11 00o@ 11 25 Axle turnings, net..... 725@ 750 
Railroad forge, net...... 11 75@ 12 25 Mixed steel, gross, 0.0... 0. --s00 7 00 
Dealer’s forge, net....... 10 0O@ 10 50 Stove plates, net........... 600@ 625 
ah UL ee . Soo@ 850 | Heavy meitingsteel.gr. 500@ 8 25 
Heavy cast, net.............77°5@ 825 | Old iron splice b., net. 13 50@ 14 00 
Malleable cast, net...... go00@ 925 | 
PITTSBURG. 


OrFice or The /ron Trade Review, } 
807 TRADESMEN’S BUILDING, Oct. 27 


The inability to get billets and sheet bars threatens serious 
trouble to mills rolling sheets, tin plate, skelp, and pipe. 
August and September deliveries are in many cases just be- 
ing made and no prospect of improvement can now be seen. 
The proportion of new business is small. In beams, bars 
and plates capacities are not overtaxed and in beams more 
could well be taken. In pig iron a 35,000-ton purchase is the 
feature of the week. 

Pic Iron.—One of the largest local consumers—also a pro- 
ducer—has taken 35,000 tons of Bessemer for delivery this 
year at a price not far from $10.50, Pittsburg. Included in 
the lot is 15,000 tons of speculative iron, remaining uncalled 
for, which has been offered in the last three weeks. The 
rest of this speculative iron was put in storage. Bessemer 
sales, aside from this, have been limited. For this year $10.50 
Pittsburg, $9.85, valley, is asked, and $10.25 valley for early 
months of 1898. Reported purchases by the leading coke 
interest, of the outputs of other Connellsville producers for 
next year, together with the drought, increase the disinclina- 
tion to do business in pig iron for 1898 delivery. Local fur- 
naces are getting the bulk of business done in foundry irons, 
a sale of 1,500 tons of No. 2 being made at $10.50, with sales 
of No.1 at $11. Gray forge is strong at $9.75, Pittsburg. 
Quotations are madeas follows: 


Bessemer, valley .. 


Bessemer delivered Pittsburg District, ... hE APPT OS ME 10.50 






No. 1 Foundry 11.25 
No. 2 Foundry...... 10.75 
10.00 


No. 3 Foundry 
Gray Forge, Pittsburg.................cseeeserees 


Bittets.—The delays in shipments of billets and sheet bars 
are assuming a serious aspect. The Bellaire Steel Works, 
are running non-union but so far have not reached full output 
The scarcity of water is causing delays on deliveries from 
the Mahoning Valley and accidents have retarded other mills, 
so that late August and early September deliveries are in 
some instances being made now. New business is meager. 
Billets are quoted at $16.50, makers’ mill and $16.75 and $17 
have been offered for immediate shipments. A local sale of 
sheet bars for St. Louts delivery was a feature of the week. 
The nominal quotation on this material is $18 to $18.50. 

IRON AND STEEL Ske_p.—The inability to get steel is felt is 
steel skelp, on which deliveries are badly delayed. Iron 
skelp deliveries are back, as well, and pipe mills are com- 
plaining. The present market is quoted as follows: Grooved 
iron skelp, 1.15¢ to 1.17¢%; sheared iron skelp, 1.27 4c to 1.30c; 
grooved steel skelp, 1.02%c to 1.05c; sheared steel skelp, 
1.10oc to 1.12%4C. 

Muck Bar.—A sale of 1,000 tons of muck bar taken last 
week netted $19.75 at buyer’s mill. 

PLaTEs.—Plate orders coming in—new and on contract—fill 
the mills very comfortably without overtaxing them. All 
prices hold strong, mills quoting firmly: Bessemer and open- 
hearth tank, 1.10c; shell, 1.15c; flange, 1.20c. Local mills 
are bidding on a riveted pipe order for the Augusta, Ga., 
water works, which will require 1,100 tons of tank plate. The 
contract will be let Nov. 3. 

Bars.—Steel bars are off again and are quoted at rc, Pitts- 
burg mill. A decided falling off in demand has come in the 
last two weeks easing prices somewhat. Similar conditions 
have been reported by bar iron mills. The mills are gener- 
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ally at work on old business and new orders are not numer- 
ous. Common bar iron is quoted at 1.05c valley, and best all 
muck bar at 1.35c, Pittsburg. 

FerRO-MANGANESE.—For domestic, 80 per cent, $45.50 and 
$46 are quoted, depending on tonnage. 

STRUCTURAL MATERIAL.—New business is becoming scarcer 
as the season advances and neither local mill is filled with 
orders. The lull of the last two weeks has been noticed but 
prices are not perceptibly weaker, and there has been no 
work of sufficient size to test the mill quotations which fol- 
low: Beams, 15 inches and under, 1.1oc; 18 to 24 inches, 
1.20c; tees, I.20C; zees, I.10c; angles, and universal plates, 
1.05C. 

RAILROAD AND TRACK MATERIAL.—It is now expected that 
the Homestead Steel Works will be making girder rails by 
Dec. 10. Standard sections of T rails are quoted at $20 at 
Bessemer. For 60-lb. relaying stock $15.50 to $15.75 is asked. 
On track material we quote: Iron track bolts, 1.65c to 1.70c 
steel spikes, 1.45c to 1.55c; splice bars, 1.10c to 1.15c; links 
and pins, 1.15c to 1.20¢. 

Surers.—The inability to get sheet tars is adding to the 
confusion of the sheet market and deliveries on both black 
sheets and tin plate are far behind, with little prospect of 
immediate relief. Price is no consideration and offers of 
2.25c for No. 28 were refused in the week because shipment 
could not be guaranteed. Late August and September de- 
liveries are in some cases still pending and the scarcity of 
water in the Mahoning Valley now threatens further delay 
in delivering bars to sheet mills. Practically no new business 
is being done in sheets. Black sheets for tinning are quoted 
at $2.25. 

Pires AND TuBEs.—Pipe mills are being greatly handicapped 
by the difficulty in getting deliveries on either iron or steel 
skelp. The latter is the more difficult to get now but on 
both, mills are behind and pipe shipments are being delayed. 
No trouble is found in getting discounts agreed upon which 
follow: Butt weld black, 72 per cent off; lap weld black, 78 
per cent off; butt weld galvanized, 67 per cent off; lap weld 
galvanized. 70 per cent off. The second discount is 1o per 
cent on car load lots. Discounts on merchant boiler tubes 
are as follows: 2'-inch and smaller, 72% per cent off; 2%- 
inch and larger, 75 per cent off. 

O_p MATERIAL.—Selling has dropped off in the last fort- 
night and prices on some lines have sagged slightly. Old 
steel rails have sold at $10.75 and old iron rails at $14 and 
$14.50. No. 1 wrought is firm at $12.50, net; car wheels at 
$11, gross, and cast scrap at $9, gross. 





CINCINNATI PITHS AND PERSONALS. 

Dr. M. H. Fletcher, of Cincinnati, was an interested at- 
tendant at all the sessions of the meeting. Thovgh not a 
foundryman, Dr. Fletcher has an interest in foundry pro- 
cesses and has been a painstaking experimenter for some years 
with a view to improving one important feature of foundry 
work. His method for the manufacture of pipe cores with- 
out the use of hay rope has now been brought to such a stage 
of perfection that it is now a commercial factor. The pro- 
cess in brief consists in applying to the exterior of the pipe 
core-bar or barrel a pasty coating consisting of sawdust and 
a two per cent solution of hydrated starch. A larger bar may 
be used than in the ordinary process of making these cores by 
winding hay rope about the bar, and thus the liability to loss 
of pipe because of the bending of the bar is greatly reduced, 
especially in smaller sizes. The economy in core-making is 
pronounced. Ona six-inch core 80 per cent of the present 
cost can be saved. 

James A. Green, of Matthew Addy & Co., has a gift in af- 
ter-dinner speaking that came in play Tuesday night at the 
Grand Hotel and on other occasions. Mr. Green is of the 
type of pig iron men who have made a distinct success in 
other lines before becoming a part of the iron trade. 

aeo. M. Sargent, first president of the Western Foundry- 
men’s Association, was welcomed to the meeting as one who 
has been from the beginning a staunch friend of the associa- 
tion movement among foundrymen. Much of the success of 
the Western Foundrymen’s Association is due to his cordial 
co-operation at atime when members were fewer and new 
recruits were harder to win. Mr. Sargent is a firm believer in 
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specializing the foundry business, looking upon this as the 
relief that must come from the excessive competition among 
all-around jobbing foundries. His own business, that of 
brake shoe manufacture, on which his company has concen- 
trated, apart from its steel casting business, illustrates an 
evolution out of the crowded ranks of general founding. 

Cincinnati, as the machine tool manufacturing center of the 
Middle West was naturally an attractive place for foundry- 
men; and the strong pig iron selling interests centered there 
furnished another reason for the choice 

The arrangements made for the entertainment of the visi- 
tors spoke of good committee work and of unfeigned hospi- 
tality. The burden of details came on a few, as always, but 
Chairman Geo. McG. Morris and his associates—D. B. Mea- 
cham, T. L. Griffith, J. D. Smith, James A. Green, Samuel 
Whittaker, Louis Walter, C. H. Dombhoff, Lincoln Haney 
and Henry Gossiger—never flagged in their exertions and at 
the last were seemingly as loath to have their guests leave 
them as were the guests to go. 

C. S. Bell, of Hillsboro, O., one of the vice-presidents of 
the American Foundrymen's Association, was a prominent 
figure at the meeting. One of the specialties of his foundry 
is church bells, which explains Mr. Bell’s reference in one of 
the discussions, to the large amount of white iron melted at 
this plant. Recently Mr. Bell's company has brought out a 
machine especially for the Mexican trade, designed to reduce 
to a fibrous condition a Mexican root, from which spirits are 
distilled. } 

The Plumbago Club, as at Detroit last May, was much in 
evidence, and its peculiar rites were the subject of much 
mystery and speculation. The new ritual furnished enter- 
tainment for a select company of initiates and on-lookers 
Tuesday night. 

Cincinnati pig iron men were on hand in force, with suavs- 
‘er in modo as their gonfalon. The noticeable scarcity of 
‘bad iron’’ letters from their foundry customers of late, and 
the advance in price in the past two months, are regarded by 
these gentlemen to have some connection, though it is not 
known that any of them said so in the hearing of : heir foundry 
guests of last week. 

Cincinnati has made a strong bid for next year's convention 
of the American Foundrymen’s Association, her Chamber of 
Commerce and local manufacturers’ association taking the 
initiative in extending the invitation. Pittsburg foundrymen 
are likely to be competitors of Cincinnati, action in the same 
line being taken at their meeting Monday night. Cincinnati 
has certainly captured the good wishes of Western foundry- 
men. On her record as an entertainer, no city can out-vote 
her, but there may be reasons why the National meeting 
should go farther East next year. 

D. B. Meacham, of Rogers, Brown & Co., whose weekly 
comments on the iron market have a wide reading, was con- 
spicuous in the Cincinnati delegation. 


THE suit of the Millie Iron Mining Ce. against Corrigan, 
McKinney & Co., in which judgment for $15,000 was asked, 
was on trial in U. S. Court in Cleveland last week. The min- 
ing company claimed that a sale of Millie ore made in 1894 
by the defendants, who were then acting as sales agents for 
the ore, should have brought $1 a ton more than was realized. 
At the same time a sale of Sunday Lake ore was made by the 
same firm to the Same furnace company which bought the 
Millie ore, and the disparity in the prices on the two ores 
led to the suit. A number of iron ore and furnace men were 
called as witnesses to establish the relative values of the ores 
in question. Before the testimony was completed, however, 
the court took the case from the jury, on the ground that no 
cause of action had been made out by the plaintiff. 


Tuer Seneca furnace of the Salem Iron Co., Leetonia, O., 
will be relined at once and three new hot blast stoves erected. 
The four stoves now in use will be demolished. Julian Ken- 
nedy, of Pittsburg, has the improvements in charge. 





Tue Haselton furnace of the Andrews Bros. Co., at Youngs- 
town, O., is undergoing repairs which are in charge of C. J. 
Farrar & Co., the Pittsburg engineers. A new stove is being 
added. 
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ASSOCIATED EFFORT BY FOUNORYMEN. 

The results of gatherings like that of the Wes- 
tern Foundrymen’s Association, at Cincinnati last 
week, are of two classes. In the first belong the 
obvious benefits of listening to and participating 
in discussions on practice and methods, of compar- 
ing views with others working in the same indus- 
trial lines, and of visiting works whose equipment 
and practice are instructive. Results of the second 
class are less tangible. They come from what may 
be called the under-current of such a meeting; 
from influenecs generated in the interchange of 
opinions as to larger phases of industrial develop- 
ment. The Cincinnati meeting was conspicuous 
both for its palpable results and for the undertone 
that will become more distinct with time. 

True to its record, the association presented a list 
of papers dealing with practical problems—in this 
case they related to the cupola and the molding 
floor. The discussion on the comparative fusibility 
of metals involves an ultimate approach to greater 
certainty in cupola operations and closer regulation 
of fuel consumption. The paper on the value of 
physical tests compared with the regular use of 
chemical analysis, recalls some recent history in 
foundry disputation; yet it must be said that the 
question is yet a very live one, and one on which the 
last word has by no means been said. The third 
paper, on molding sand, appealed to every practi- 
cal foundryman present, and the discussion was val- 
uable—not least for the unwritten testimony given 
at several stages, to the value of the chemist’s 
light on the problems of the sand-heap. In this 
connection reference may be appropriately made 
to the thoroughly practical and experimental lines 
on which the Western Foundrymen’'s Association 
has carried on its work. No other foundrymen’s 
association has made so large nor so important a 
contribution to foundry literature. No other has 
brought out so much that is valuable on adminis- 
trative questions, as instanced in its papers and 
discussions on methods of keeping costs, and its 
preparation of a system of apprenticeship and forms 
of indenture for the various classes of molders. 

















This latter received prompt recognition from the 
American Foundrymen’s Association, which adopted 
it entire and recommended it to the foundrymen of 
the country as a means of improving the standard 
and increasing the proportion of skilled molders 
We refer thus to this side of the association’s work, 
to commend it to foundrymen of the West and the 
Central West for the success it has had in the past 
four years and to suggest that its further prosperity 
lies in following along the same lines of effort. 
One question that belongs in the category referred 
to, is the much mooted, but far from settled, one as 
to sizes and forms of test bars. Why should not the 
Western Foundrymen’s Asociation move in this 
matter with a view to securing action that will ex- 
press the consensus of American foundrymen, and 
bring them in co-operation with the International 
Society for the establishment of testing standards? 
It is none too soon tostart, if American foundrymen 
are to have a hand in the international action which 
it is hoped will be taken at Paris in 1goo. 

The second set of results of the Cincinnati meet- 
ing deserves a word. The interchange of senti 
ment among those present showed what was also 
apparent at the National meeting at Detroit last 
May—a general appreciation of the fact that all in- 
dustry to-day is in a state of flux, of evolution. 
President Schumann emphasized the new conditions 
in his address at Detroit—small margins, concen 
tration of operations, the development of export 
trade, a growing sense of the need of better co 
operation between capital and labor. Martin Fox, 
president of the Iron Molders’ Union, speaking at 
Detroit, referred to these same conditions with a 
view to making sentiment for an eight-hour day, 
with eight hours’ pay. At Cincinnati the policy 
of closer co-operation, rather than destructive corn- 
petition, found an advocate in Wm. H. Pfahler, of 
Philadelphia, who journeyed from his home to lay 
before the Western foundrymen a plan for associat 
ing together, outside the lines of technical societies, 
so that through greater uniformity in foundry wages 
in different parts of the country, retaliatory and 
predatory competition might be avoided, with its 
inevitable accompaniment of wage reductions and 
strikes, and the relations of employer and em 
ployed put where they would be, but for the active 
efforts of demagogues and political intriguers to 
maintain war between capital and labor. Lazard 
Kahn, of Hamilton, O., who like Mr. Pfahler is a 
member of the very successful National Stove 
Manufacturers’ Association, sounded a like note at 
the dinner given by Cincinnati foundrymen, in a 
thought-provoking speech when he referred to the 
waning of individualism and the waxing of co 
operation. Associated effort, he maintained, will 
be more and more the rule. While in the days of 
large profits manufacturers were indifferent on this 
subject, four years of adversity, and the rapid drift 
into new conditions have forced them to think of 
new expedients. 

Space will not permit of more detailed reference 
to the two sets of impressions made by the Cincin- 
nati foundrymen’s meeting. To be sure, it was 
attended by but a fraction of the foundrymen of the 
country, but the representation was sufficient to war- 
rant the generalization about the foundry trade of 
the future which, no doubt, the reader has already 
made. More and more is success inthe foundry to 
be based on the use of every economy that techni 
cal research can command; yet united rather than 
isolated effort must be depended on to work out the 


problems of practice. And the broader questions, 
those that grow out of the relation of employer and 
employe, are likewise to reach a more satisfactory 
solution unde1 combined, co-operative action In 


this latter field, we believe, the National organi 
zation, the American Foundrymen’s Association, 
will find the largest room for its endeavors 
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There have been two larger gatherings of the foundrymen 
at Philadelphia in 1896 and at Detroit 


for the 


of the United States 
last May—but none that in spirit or 
largement of association work, exceeded that at Cincinnati 


in promise en- 


last week. In other columns is given a transcript of what 


was said and done at this Fall meeting of the Western Foun- 
There the record- 


of the 


drymen’s Association. remains, however, 


ing of some impressions and the reflection of some 


side lights 
First of all, the foundrymen of the Central and Farther West 


found that Cincinnati filled their idea of a convention city 
The inordinate heat that has visited the entire country this 


fall was tempered to proper autumn moderation. There were 
the ‘* better 
lent 


uneasiness 


everywhere visible the evidences of times ' 


which kept many members from coming, and to the 


sojourn of some who made the pilgrimage, an 


about the burden of business they had thrown upon thet 
stay-at-home associates, that was quite a new sensation. 
There was life in the down-town streets of the city; and as 


the hills overlooking 


the visitors swept 1n trolley cars across 


the river section and that next higher plane that lies between 
river and highlands, or were carried through the nearer sub- 


urbs on their steam-car excursion, they saw abundant proof 


a quicken- 


that industrial as well as commercial life had felt 


ing. 
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was never asked. After years spe posing 
labor organizations he had found the policy of conciliation 
and,of dealing with employes as man with man, to guara 
tee immunity from strikes. And where employers ed 
following such a policy, wages were maintained wit 1 re 
sulting tendency to maintain prices of products The prac 


tice had been, under the old way, and was yet toa large ex 
tent, to cut prices and get business in competitors’ fields and 
then cut wages in order to save a loss The better way, a 
defense association methods had demonstrated, was to bring 
tl s in the shops of such competitors up to the stand 
al > sla iyhtering ol the market would cease. 
erred to the community of interest between 
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lasses attendants at such gatherings 


There two ¢ ot 


those whose chief interest is in the discussion of practice and 


are 


new light thrown on the 
the 
Both were abundantly satisfied 
The 
tainly gave emphatic demonstration of the value of such as- 
he minds 


Lic 


who value the meetings for the 


problems of the foundry—and those to whom social fea- 


tures appeal more strongly 


with what was given them at Cincinnati. meeting cer- 


sociations, and the practical question that rose in t 
of those who have attended foundrymen’s meetings at Phila- 


delphia, Detroit, Chicago and Milwaukee was on what lines 


and by what plan of organization will the work be pushed 


in the future 


A Movement for Closer Co-operation. 


The question asked above was answered in part by a meet- 


ing held Tuesday noon, independent of the Western Foundry- 
men's Associatiot it to which all in attendance were i: 
vited lohn A. Penton, secretary <« the American Foundry 
men Association, was chosen to preside, and Wm. H. Pfa 
er, of Philadelphia, chairman of the American Foundry 
men’s Association’s committee on defense association pre 
sented in an admirable address reasons for closer relations 


between the foundry firms of the country. He explained 


that the movement for the organization of a defense associa- 


tion is not to antagonize labor, organized or otherwise, but 
rather to to better understanding with employes. 
Neither does the formation of 


come a 


a defense association among 


M 


ro 


N. 


ROl PHOTOGRAPH TAKEN AT NILES TOOL WORK 


OHI 


American Foundrymen’s Association for a defense* organiza” 
tion. He said that he expected to meet Eastern foundrymen 
at New York at an early date and wanted to be able to make 


some report as to the sentiment of foundrymen in the West 


A motion was carried unanimously that those present en- 
dorse the action thus far taken by the defense association 


committee and favor the plan of organization as far as out- 
lined 
The Trip to the Niles Tool Works. 
The excursion of Wednesday afternoon to the Niles Too! 


was 


H & D Road, 


remembered 


Works, at 


a feature of the meeting that will 


Hamilton, 25 miles up on the C. 
long be pleas- 


antly by all who went. Starting at 1 o'clock, a 4s5-minutes 
run brought the party, which occupied two coaches, to the 
shop sidings at Hamilton, and a few moments later the group 
picture reproduced herewith was taken, the visitors gather- 
ing in front of the main building Under escort of Col. R. C. 
Mckinney, treasurer and general manager of the company, 
the guests were conducted to the office rooms in the second 
story, where a choice luncheon was served, with liberal ac- 
companiments of frozen punch and champagne rhe healt! 
of the officers of the company was toasted and at the lunch 
eon and later in the afternoon before the return trip, speeches 


of eulogy and hearty thanks were made by various members 
of the party. 
The afternoon was spent in the works, which were a revela 
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tion to many of the visitors. At present 700 men are em- 
ployed and skilled molders and machinists are to be added, 
bringing the total up to 800, the full complement of the plant. 
With this increase night work will be started. 

The shops are of mammoth proportions, nine acres being 
taken up with buildings and yards, the latter with the vari- 
ous additions made from time to time, being now quite cir- 
cumscribed. In the machine shops some monster tools were 
under way, one being a 60-ton drilling, boring and milling 
machine designed for ship-yard work. Farther along a 1o- 
foot planer, with automatic feed requiring no change of belt, 
was at work on the bed of a great lathe for locomotive work. 
Near by was being operated the planer which was con- 
spicuous in the company’s exhibit at the World’s Fai 
huge affair, 10 by 12 by 31 feet. A piece of work under way 
was a 24-ft. bed for a boring mill. 

Probably the most interesting feature of the shops’ opera- 
tions was the gun carriage work, the company having a con- 
tract to deliver to the Government 14 Buffington and Crozier 
disappearing carriages for 1o-inch guns. The building up 
of the guns from the forged steel breech, the rifle and the 
great steel bands which are shrunk upon it, is also done here 
under the supervision of an expert from the Krupp works. 
There are seven pieces to each gun, the whole weighing about 
30 tons. The iron castings for the carriage, which are made 
in the foundry of the Niles Tool Works, the largest weighing 








GUN AS MOUNTED AT NILES TOOL WORKS, 


HAMILTON, O. 


DISAPPEARING 


seven tons, consist of the top carriage cylinders, traverse 
circles, foundation rings and fittings. The makers have been 
quite successful thus far in getting satisfactory metal for this 
important work by the use of the cupola for melting, though 
in some establishments reverberatory furnaces alone are em- 
ployed. The gun as mounted, and in firing position, is shown 
in the accompanying cut. By touching a lever a counter- 
weight is released. As the latter descends the gun rises and 
is sustained in position over the parapet. The recoil attend- 
ing the firing of the shot sends the gun back into its original 
retreating position, an oil cylinder cushioning the recoil. 
The counterweight consists of nearly 40 tons of lead ingots. 
The maximum range of the gun is seven miles. The projec- 
tile is 575 lbs. 

The foundry operations, which include dry sand and green 
sand molding, were interesting to the visitors. Ample elec- 
tric crane service is provided. Five large cranes are in use 
in foundry and machine shop, those in the latter being of the 
original Morgan pattern, with square shaft drive. It is note- 
worthy that these old-type traveling cranes have been in use 
for wg years, with scarcely an expenditure for repairs. 

The P hysical and chemical laboratories of the plant re- 
ceived their share of attention, in view of the discussions on 
the value of such equipment in the foundry. The testing ma- 
chine is of 50,000 lbs. capacity. A bar pulled during the visit, 
broke at 20,000 lbs., with a clean, close fracture. The iron 
used in the original mixture was Belfont and DeBardeleben. 

The vote of thanks given the Niles Tool Works Co. on the 
return to the offices, where refreshments and chat were the 
order till train time, was given with a will. It was certainly 
one of the pleasantest and most profitable shop trips ever 
taken by any similar association. 


| 
| 





THE WESTERN FOUNDRY- 
MEN’S ASSOCIATION. 





The fall meeting of the Western Foundrymen’s Associa- 
tion was held in Cincinnati, Oct. 18, 19 and 20, 1897, at the 
Grand Hotel. The opening session was called to order at 
1o A. M., Monday, Oct. 18, by PresiadentC. A. Sercomb. The 
register of those in attendance showed the following names: 
Morris and John B. Morris, John 
Griffith, fobe Hill, F. S. Cald- 

Vhitaker and W. J. 
P. Bassett, ir. and 

Dr. M. H. Fletcher; 

Wentworth, Rogers, 


Cincinnati.—Geo. McG. 
B. Morris Foundry Co.; T. L. 
well, S. Obermayer Co.; Samuel H. 
Isaacson, Dayton Coal & Iron Co.; G. 
S. S. Knight, Addyston Pipe & Steel Co. ; 
D. B. Meacham, J. K. Pollock, A. 
Brown & Co.; Henry J. Gosiger a4 A. G. Olderding, Eureka 
Foundry Co.; H. M. Lane, Chas. F. Thompson, the Lane & 
Bodley Co. ; Chris Erhart and Erhart, Chris Erhart 
Foundry ; Clinton Truesdale, Wm. Resor & Co. ; J. W. Foley 
and Frank Johaningman, J. W. Foley & Co. ; Geo. A. Schnei- 
der, James L. Haven, B. F. Paddack, Jas. L’ Haven Co.; F. 
J: Spieker and Lincoln Haney, Globe Foundry Co.; J. D. 
Smith and Wm. T. White, J. D. Smith Foundry Supply Co. ; 
Salmon Jones and J. H. Bromwell, West End Foundry Co. ; 
L. F. Walter, R. C. Nicholas and B. A. Wallingford, repre- 
senting Thos. A. Mack; O. D. Bryant, Crane-Breed Mfg. Co. ; 
David Black, /ron Molders’ Journal; Martin A. Fox, presi- 
dent Iron Molders’ Union of North America; Jas. A. Green, 
Wm. R. Warner, Chas. L. Miner. W. W. Hearne, Matthew 
Addy & Co.; Samuel FE. Hilles, W. S. Mendenhall, Samuel 
C. Tatum Co. ; aoe P. Gardner, ie 3 Journal of Com- 
merce ; Richard Ellison, C. G. Blake, C. H. Domhoff, John 
aS and T. J. Joyce, Domhoff & Feros Co.; J. A. Ober- 
helman, C. F. Thanwald & Co.; R. J. Kroger; Ww. J. Early, 
Bradford Mill Co.; F. A. Geyer, Cincinnati Milling Machine 
Co.; M. S. Rogers, American Laundry Machine Co.; Jno. E 
Donovan, Standard Iron Split Pulley Co.; Chas. Stedman ; 
W. L. Turner, J. R. Stewart, Bradford Mill Co. 

Chicago.—Geo. M. Sargent, ey & Co.; S. pee, 
Whiting Foundry Equipment Co Sores, Jr. consulta 
— secretary of the association; Geo. W. ay *> tron Age, 

F, Frohman, S. Obermayer Co. A, C. Hawes, Matthew Addy 
&Co.; H. S. Vrooman, eo Sand & Fire Brick; Eugene 
W. Smith, Crane Co.; ringer; M. C. Armour, Rogers, 
Brown & Co.; B. T. HL,  Pickands, Brown & Co. 

Milwaukee. —C. A. Sercomb, Schwab & Sercomb, president 
of the association; B. Hoffman, B. Hoffman Mfg. Co.; E. Kk. 
Rundle, Rundle & Spence Mfg. Co. 

— Jii.—W. N. Moore, Joliet Stove Co. 

‘incennes, Ind.—A. Bell, Bell-Armistead Mfg. Co. 

Jeffersonville, Ind.—W. D. Patton. 

‘Quincy, Jil.—J. W. Gardner, M. D. 
Governor Co. 

Aurora, /ll.—F. M. Lyon, Burlington Route Foundry. 

Indianapolis, Ind.—H. G. Byram, Cleveland Fence Co 

Detroit.—John A. Penton, Foundry. 

ine tag —Ph. Mathes, Brittain & Mathes Co. ; 
Cormick, J. S. McCormick Co. 

Sharpsville, Pa.—Thos. D. West, T. D. West Foundry Co. 

Philadelphia.—Wm. H. Pfahler, Abraham Cox Stove Co. ; 
J. H. Shaffer, Pittsburg Testing Laboratory; Andrew Haw 
thorne. 

Newport, Ky.—Henry Schuh and Dr. A. 
port Iron & Brass Foundry Co. 

Covington, Ky.—W. T. Hollingworth 
Excelsior Facing Mills. 

Embreville, Tenn.- 
Ltd. 


Cheeseman, Gardner 


J. S. Me 


Hembold, New 


and Wm. Davis, 


-Guy R. Johnson, Embreville Iron Co 


Powellton, W. Va.—D. T. Evans, W. F. Callender, Mt 
Carbon Co., Ltd. 
Spring eld, O.—F. M. Bookwalter, Jas, Leffel & Co., C. A. 


Jno. D. Sadler 
Robbins & Myers 


Glessner Co.; 
McGilvery, 


Bauer, Warder, Bushnell & 
Springfield Foundry Co.; C. F. 
Co. 

Dayton, O.—T. P. Gaddis, Dayton Malleable Iron Co ; 
Joseph Burns, the Brownell & Co. 

Hamilton, O.—L. Kahn, F. & L. Kahn Bros.; R. C. 
ney and E. W. Hall, Niles Tool Works Co. 

Hillsboro, O.—C. S. Bell, C. S. Bell & Co. 

Cleveland.—J. C. Brainard, Johnston & Jennings Co.; A 
I. Findley, Zhe /ron Trade Review. 

Painesville, O.—Henry H. Coe, Coe & Wilkes. 

George McG. Morris, chairman of the local committee otf 
arrangements, introduced Hon. Jacob H. Bromwell, member 
of Congress for the Second Ohio District, who made an ad- 
dress of welcome in a happy vein, introducing some of the 
Sercomb responded for the as- 


McKin- 


foundry vernacular. Pres. 
sociation, telling the Cincinnati people some of the charac- 
teristics of the foundrymen who had come among them for a 
few days, and commenting on the vast advance that had been 
made in foundry practice in recent years. Invitations to 
visit their works were then read, from the S. Obermayer Co., 
John B. Morris Foundry Co., J. A. Fay & Egan Co., Davis & 
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Egan Machine Tool Co., and Cincinnati Milling Machine Co., 
and one from W. McCallister, secretary, inviting the associa- 
tion to the Chamber of Commerce. A vote of thanks was 
given those extending the invitations, and they were ac- 
cepted. 

The secretary stated that the editing committee, who were 
instructed to publish the by-laws as amended, had failed so to 
do, but had presented a report to the effect that the by- 
laws had been prepared for publication and asking for further 
instructions in the matter. There being no objection, the 
chair stated that further action would be deferred until the 
next meeting of the association. 

Applications for membership were presented from the fol- 
lowing: H. S. Vrooman, Chicago; C. A. Wm. 
Resor Co., Cincinnati; D. H. Truesdale, Cribben, Sexton & 
Co., Chicago; Stedman's Foundry & Machine Works, Aurora, 
Ind.; Rundle & Spence Mfg. Co., Milwaukee, Wis. ; J. &. 
McCormick Co., Pittsburg, Pa. ; Johnston & Jennings Co.,Cleve- 
land; B. Hoffman Mfg. Co., Milwaukee, Wis.; Gardner Gov- 
ernor Co., Quincy, Ill.; Church & Getchell, Chicago; Cleave- 
land Fence‘ Co., Indianapolis, Ind.; Coe & Wilkes, Paines 
ville, O.; Bell-Armistead Mfg. Co., Vincennes, Ind.; T. S 
Beeson, Niles Tools Works, Hamilton, O. All the above were 
elected members of the association. 

On motion of W. N. Moore, the secretary was instructed to 
obtain from the various foundries in the territory covered by 
the association as much information as is possible regarding 
their present business, and their regular capacity and to tabu- 
late this information for the benefit of the members of the as- 
sociation. The secretary was also instructed to obtain this 
information periodically hereafter. An amendment carried, 
providing for a committee to start the inquiry as to an im- 
proved condition of the foundry business, among foundrymen 
in attendance at this meeting, this information to be extended 
later by letter inquiry from the secretary's office. The commit- 
tee was made to consist of W. N. Moore, of Joliet, Ill.; F. M. 
Lyon, of Aurora, Ill., and Geo. M. Sargent, of Chicago. 

Wm. H. Pfahler, of the Abram Cox Stove Co., Philadelphia, 
was called upon and spoke briefly, urging the cultivation of 
export business, and by association and co-operation cultivat- 
ing better conditions at home. Martin A. Fox, president of 
the Iron Molders’ Union, spoke briefly on being called out. 
C. S. Bell, of Hillsboro, O., followed. At the noon intermis- 
sion the association visited the Chamber of Commerce, where 


Truesdale, 


the members were welcomed by the president of that body, 
President Sercomb responding. 
Monday Afternoon. 

The meeting was called to order at 2:30, President Sercomb 
in the chair. 

A paper on ‘‘ The Value of Physical Tests "’ 
S. S. Knight, of Cincinnati. It will be found elsewhere in 
this issue. 

The secretary then read the following discussion of Mr. 
Knight's paper from Dr. R. G. G. Moldenke, of the McCon- 
way & Torley Co., Pittsburg: ‘‘In that portion of Mr. 
Knight's excellent paper on ‘The Value of Physical Tests,’ 
which relates to the comparative fusibility of hard and soft 
metals, he describes an occurrence that may be seen daily in 
every foundry, namely, that the first large body of iron that 
comes from the cupola is softer than the balance. Now, he 
claims that this is due to the softer portion of the charge com- 
ing down first. How would Mr. Knight then explain the 
fact that the very same thing happens when the charge con- 
sists of but one grade of iron running uniform in silicon? Is 
it not because the lower part of the charge in melting collects 
where it is no longer subject to the blast, in a comparatively 
short time, while the balance coming down more slowly is 
subject to oxidation to a continually increasing extent? In 
other words, with a uniform charge, aside from the first few 
ladles, which are always uncertain and generally hard, 
you could begin with soft iron, and wind up with material fit 
only for sash weights. I am among those who have criti- 
cized Mr. Knight in this matter, but I assure him with the best 
of motives, for we all thank him for bringing to light his first 
observation, for the valuable information which was brought 
out when the subject came to be studied. Mr. Knight, by 
his praiseworthy and conscientious effort to record facts as he 
sees them, can but gain in the estimation of those who beg 
to differ from his conclusions. Let us state the facts as we 


was then read by 


EE 


find them, and let the practical foundryman who may not 
agree with us, interpret them in the light of his experience, 
and to his best advantage.’ 

Thos. D. West: The first part of Mr. Knight's valuable 
paper that I would comment upon is the statement he makes 
that ‘‘ according to the best authorities mechanical analysis is 


founded upon the discovery that the shrinkage in iron varies 
About a 
Foundry 


therein.’ yeal 


Western 


inversely as the silicon contained 
and a half ago I read a paper before the 
men’s Association touching on that subject, in answer to a 


statement that Mr. Keep had claimed that the contraction of 
a bar would show the exact silicon in the iron. I showed that 
we could make a combination of the metalloids by means of 
sulphur, manganese and phosphorus, that would vary this 
contraction, so that it is no guide. It is impossible to arrive 
at the exact silicon contents of any iron by simply knowing 
the contraction of a test bar. Any founder by making a varia- 
tion in the combination of his metalloids, may cause contrac- 
tion that would be practically the same and if he would send the 
results to Mr. Keep, or any one else that makes the claims 
which he does, he would find himself wholly wrong in attempt- 
ing to tell what the silicon contents were. The second part 
of Mr. Knight's paper which opens up some further fields for 
research, is his claim that the first tappings gave a higher 
silicon and in consequence softer iron. He don’t tell us by 
what means he obtained knowledge that it is really softer 
iron. ‘The practical foundrymen will all agree with me that 
as arule they have little confidence in the first ladle that 
comes out of the cupola. I think the general experience of 
founders is that the first tappings of the cupola they will pour 
into sash weights or something of the sort, in which they are 
not particular about the kind of iron to be used. The conclu- 
sions that Mr. Knight has come to on that point do not agree 
It is to be regretted that Mr. Knight has 


with experience. 
We might have 


not given us a thorough analysis of the iron. 
discovered 1n it a higher sulphur, or higher manganese, or 
something which would have been a hardening element. | 
believe his claim that soft iron will melt easier than hard iron 
is merely suppositious. 

Guy R. Johnson: While I run only a small foundry, my 
experiments show Mr. Knight is correct in every respect. To 
give you an example in point, 1 may say that in making 
chilled rolls out of cupola iron—it is a very poor way to make 
chilled rolls, but we have no better—we had to abandon alto- 
gether the use of the first iron because we found it too soft 
We analyze all of our iron before putting it in the cupola, and 
take careful analysis afterwards. We find it loses much less 
silicon from the first of the heat than the average of the whole 
We use Pocohontas coke, which 


heat. We also lost sulphur. 
runs about as low in sulphur as the average coke. If we put 
that same iron in at the end of the heat, the sulphur went up 


slightly, we lost a little more silicon and we could get our 


chill to a dot. We were running a one-inch chill, and at the 
first heat got three-quarters of an inch for four days; then at 
the end we got an inch to one and one-eighth for six succes- 
I think that bears out Mr. Knight’s remark to a 


"1 


Another thing some of us who have been argu 


sive days 
large extent 
ing on the question of shrinkage, etc.. have a great deal to 
thank Mr. Knight for, in his researches in that line. This 
idea that silicon is the only metalloid that really makes any 
great difference is all nonsense. Really, silicon has much 
less effect on the resultant casting than sulphur, taken pro 
portionately ; that is to say, a casting that comes out .o5 in 
sulphur will be a good open casting, and one with .o7 to .o8 
will be very hard; yet the silicon in those castings generally 
varies less than one per cent, if you are using a mixture that 
you know the contents of beforehand. 

Thos. D. West: It may be possible that the longer we hold 
iron in the cupola—the longer it is in melting—the more sili- 
con we lose; and that no doubt would have a bearing on the 
For all that, it doesn’t 
It may be 


conclusions Mr. Knight has given us. 
alter the fact of our finding the first ladle harder. 
true, which I agree is a matter of experience, that Mr. John- 
son has got a softer iron from the chilled iron. It has been 
only where we went to get a softer iron first that we found 
that we had the first meltings hard, and, as I stated before, 
probably if Mr. Knight had given us complete analysis of 
his first meltings. we might have discovered something in 
them, either that the silicon was high, or that the iron con- 








-less of it to effect 1ron than any other metalloid. 
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tained some metalloid in the latter meltings which would 
have had a hardening effect. 

Mr. Knight: In reply to Mr. West as to analyses of the 
iron we are using, it would only be fair to state that we very 
seldom melt iron which would carry over .oq4 in sulphur; con- 
sequently, the addition of sulphur to our iron in the first melt- 
ings in the cupola would hardly be possible. Our irons run 
between .035 and .o4. 


Mr. West: Sulphur is a very important factor. It takes 


I have 
found that out by experience. 

D. B. Meacham: We never melted any pig iron, but sev- 
eral years ago instituted a series of tests. We sent circulars 
around to the founders, asking them to make three bars, one 
at the first, one at the middle, and one at the last heat. We 
found in taking these, not knowing what they used in their 
mixture, that the bar which came off from the first heat broke 
lower, and the last was generally the highest. The supposi- 
tion was that the last bar from the heat was the harder bar. 
We knew nothing about the softness, because we didn't 
analyze the silicon contents, but merely obtained the trans- 
verse strength. 

Guy R. Johnson: I should like to ask Mr. West what coke 
he uses, and how the sulphur runs? 


Mr. West: We are using Washington coke. It runs about 
-50 to .85. 

Mr. Johnson: How much of a bed do you use? 

Mr. West: Werun from 60 to 70 tons. We have a certain 


height and we bed the coke in upon a measurement of height. 
I think it is 1,300 lbs. Then we havea certain amount that 
we put in between the charges that we measure out. 

Mr.Johnson: Don’t you think that that explains the hard 
ladle-full of iron? The first iron that comes out there is 
melted by the very large bed you have in. You have more 
coke in the bed than you put in afterwards—certainly every 
foundry has. You are using coke carrying .8 to.g sulphur. 
The first iron comes in and absorbs most of the sulphur from 
that coke. That accounts for the hard iron, wuereas, if you 
were using coke of .6 and .7 sulphur you would not find it so. 

Mr. West: Where do you get coke as low as that? 

Mr. Johnson: In Southwest Virginia. I have had analyses 
made frequently of Pocohontas cokes and some others. It 
rarely runs over .6. 

Mr. Sorge: What is the size of your cupola, Mr. West? 

Mr. Knight: I would like also to know the capacity in 
tons per hour. 

Mr. West: The inside diameter of our cupola is 66 inches, 
perhaps, and we melt an average of from 60 to 70 tons. It 
is all Bessemer pig—no scrap. We run it down in about four 
and a half or five hours. Wecan melt it as fast as we can 
take care of the iron. We use a center blast. Our fuel con- 
sumption depends upon the quality of fuel somewhat. But 
we are melting all the way from one to 1o up to one to 14. 
We have got to get a very solid, good coke to melt one to 14. 
If we had light scrap it would come down much faster, and 
we would have to buy less fuel. 

Mr. Knight: Mr. Meacham, what was the rough measure- 
ment of the bars you broke? 

Mr. Meacham: 24 inches long, and one inch square. 

W. N. Moore: Our business is the making of light cast- 
ings, in which strength is not an important consideration, the 
shrinkage alone being about the only physical qualification 
with which we have to deal—shrinkage and softness. Our 
experience shows us that there are certain limits to which we 
can go, with reference to silicon and sulphur, particularly, 
and inside of these limits we are very safe. But when we 
get outside of them we fall down. We depend entirely upon 
the laboratory. And I think any one who will take up the 
matter of applying chemistry to the foundry, and follow it 
up for a year, say, will never feel safe without knowing after- 
wards just what he is doing—how much silicon it takes to 
make a good casting of such and such kind, or how little he 
can get along with; how much sulphur he can stand without 
liability to trouble, and also the relation of the carbon to his 
requirements. I don’t think there is any modern foundryman 
who will study that without great benefit. It has been my ob- 
servation, that the first iron from the cupola was hard. 
Whether the silicon was higher or lower I have never investi- 
gated; but I supposed there were hardly two opinions on the 








subject. The experiments which are given here we can’t 
question, and it would seem as though there must be some 
local conditions out of the ordinary experience to account for 
the results. 

Henry H. Coe: My observation has been, so far as I can 
give it practically, that the first run of iron was a little more 
uncertain. 

Mr. C. S. Bell: It always has been a fixed idea in my mind 
that the first iron was uncertain, and that it was not safe to 
put it into castings that required any particular strength, or 
any particular softness; and, therefore, we use it in such cast- 
ings as don’t require any of these special qualities. Now, 
there may be many resons for this. In the first place it de- 
pends largely upon the depth of the bed of coke, and the 
character of coke in that bed. In the next place it depends 
largely upon how you fire your cupola, how much charcoal 
you have in the bottom, and how much you blow through the 
tap-hole before you close it up.- We have never in all my 
experience sought to use the first iron as reliable iron. The 
first tapping may be sometimes softer than other parts of the 
heat. I would account for that in two ways: First, there 
may be more charcoal in the bottom of the cupola; next, the 
iron that came to the melting point first may be a better 
quality. I suppose that you mean when you say first iron, 
not the first 1,000 pounds, but the first 100 or 150 pounds. So 
it is largely due to the character of the metal that was melted. 
If we are going to make a large casting out of the first run, 
we would not undertake to use the first, unless we had from 
1,000 to 1,500 pounds in the casting; then we would feel rea 
sonably safe in using it. As to the question which iron is 
easiest melted—that is, that which requires the highest temp- 
erature—hard iron (white iron, as we term it), or gray iron, 
there is a vast difference between the melting of different 
qualities of white iron. We probably melt more white iron 
than any other firm in the United States, and we know that 
it requires a higher temperature to melt white iron taking it 
as it runs, than it does to melt gray iron. Probably if you 
were to measure the units of heat, it would be accounted for 
in a different way from what is ordinarily understood. For 
instance, you want to make a certain casting, and it may re- 
quire what we would call a very hot iron to run it; but on 
account of the short life of the white iron you have got to 
have a higher temperature than you would with gray iron. 
You might lose that temperature after you had it running 
freely; therefore, you would say it required a higher heat to 
melt. The fact is, it simply loses its heat more quickly than 
does the gray iron. But there is no doubt about the fact that 
it requires a higher temperature and more fuel to melt a run 
of white iron than it does of the gray. 

B. Hoffman: We find in our experience that the first iron 
runs always a little harder than the middle iron; and the 
cause of that I attribute to the bed. 

E. K. Rundle: I have always noticed in melting our iron 
that there has been an uncertainty about the first run. We 
cannot always depend uponit. I have always found, though, 
that the iron is apt to be a little hard. 

George McG. Morris: We make light and medium weight 
castings, and when it comes to the first part of the heat—I 
have reference to the first few ladles of iron taken out of the 
cupola—we never use it in our good castings. Iron for impor- 
tant castings we always take out of the middle of the heat. 
We have always considered that the first of the iron was not 
good and we don’t want to use it. The first few ladles-full 
we use as a drier for the ladles. 

Mr. Moore: There is one paragraph in the paper which 
interests me very much: ‘ The facts are that shrinkage 
varies directly as the content of sulphur, manganese, com- 
bined carbon and titanium, and inversely as the silicon and 
phosphorus content.’’ I note that free carbon is not men- 
tioned, and I would like to ask Mr. Knight whether he does 
not find that the volume of free carbon present is always a 
considerable factor? He also mentions a metalloid that our 
ordinary analyses do not take into consideration, and that is 
titanium. I think those that have to deal with analyses in our 
mixtures are bothered to face conditions which our previous 
experience with the elements of which we have analyses— 
silicon, phosphorus, manganese, sulphur and carbon—does 
not account for. And it has often seemed to me that some 
other elements were present and exerting an influence of 
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which we had no knowledge. I would like to ask to what ex- 
tent titanium or other metalloids are present in foundry iron, 
or liable to be present, and what their direct effect is. That 
is one question, and the other is with reference to the volume 
of carbon present, whether that does not also affect the 
shrinkage? 

Henry Gossinger: Our first charge is 2,000 Ibs. Whether 
we are wrong or right we certainly should not use any part of 
the first tap out of that first charge on castings about which we 
are particular. What the reasons are for it I cannot explain; 
I am not up in chemistry. Our experience has been that the 
first thousand pounds taken out of the cupola are very un- 
reliable as far as hardness is concerned. 

Lincoln Haney: Our first tap out of the cupola, first goo to 
500 pounds, we generally put in castings that will not require 
much finishing. 

Mr. West: The complaints on the ground of castings being 
too hard are most numerous. We are often called up by tele- 
phone by the machine shop, and the word will come, ‘‘ What 
is the matter with that iron? It don’t plane. The machine is 
four times as long as it should be.’’ So the term ‘‘ uncertain ”’ 
as it has been applied here, would mean according to my un- 
derstanding that it wasa hard iron. And I think that re- 
search on that line would bear me out in saying that it is of 
iron not being sufficiently soft that we mainly have com- 
plaint. 

Mr. Knight: 
this discussion upon which I would like to touch briefly. 
first is the melting point of various grades of iron. 
time ago our people went to considerable expense in their 
laboratory, in order to determine absolutely the melting point 
of various grades ot iron. We selected one brand, which 
was supposed to be about as homogeneous as any brand we 
could possibly get—the Embreville. We took one sample of 
what is known as “‘ soft iron,"’ and another of what is known 
as ‘‘ white iron,’’ to determine the actual melting point; and 
the soft iron melted at temperature of about 1oo degrees ‘be- 
low that of the white iron. The temperatures were 1,050 de- 
grees for the ‘‘ soft iron,’’ and 1,150 degrees for hard iron— 
possibly I may be a few dgrees out either way. In regard to 
the influence of various metalloids upon the shrinkage of 
iron, I would say in reply to one of the questions asked that 
certainly free carbon does exert a “very great influence upon 
the shrinkage of iron; but I have taken “into consideration 
the fact that the amount of free carbon contained in an iron 
is very nearly in proportion to the amount of silicon which it 
contains; consequently, we leave consideration of the free 
carbon out entirely in enumerating the various elements. In 
regard to titanium, I would say that it is often supposed that 
a very small percentage of sulphur will materially increase 
the shrinkage of iron. Titanium compared with sulphur is 
a very potent element, and I have known cases where a pig 
of ordinary section, which contained about .12 per cent of 
titanium could scarcely be broken by a sledge hammer; while 
without the titanium the pig could be broken very easily by 
a man with a hammer of like weight. One other point: 
That is the possibility which has been spoken of that local 
conditions might have affected the observations I have made. 
These observatins were taken in our foundry. We are melt- 
ing about 300 tons a day, and we are doing that in two cupo- 
las; consequently, you can see if there were any possibility 
of a technical conventionalism coming into play, it would not 
be soin such a case as that. Furthermore, we are using 
cupolas which have a capacity of about 20 to 25 or 30 tons an 
hour; and the hearth alone is capable of holding from to to 
12 tons of molten iron before tapping out. So when I refer 
to the first tapping, I mean the first five to 10 tons which are 
melted. 

Mr. Moore: I think that the explanation given of the con- 
ditions under which the first tep was made emphasizes the 
fact that there were peculiar local conditions present. The 
most of us don’t melt 300 tons a day, nor on such a lirge 
scale; so that the facts which may prevail in an ordinary 
foundry, as regards the early part of the heat, might not be 
true, where the operations were conducted on such a large 
scale. I would like to re-state my question in regard to 
titanium. Is that a metalloid that we may come in contact 


There are a few points brought forward in 
The 
Some 


with frequently in pig iron to™an extent which would’ effect 
the product? 
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I don’t suppose you will find one brand or 
Nearly 


Mr. Knight 
grade of iron among a hundred free from titanium. 
always the titanium in pig iron will be between .og4 per cent 
and .12 percent. The possibility of any cases being affected 
by titanium is, asI have stated, quite large, on account of 
the extremely small percentage which it takes in order not 
only to increase the closeness of the grain, but also to affect 
In regard to the conditions un- 
absolutely 


the strength of the material. 
der which we melt, I failed to state that we 
no charcoal; and as tothe conditions not being the same as 
in smaller plants, I don't see how there would be any ma- 
terial difference, because the melting heat would be about the 
same, only possibly we use coke which would be freer from 
sulphur than that which is ordinarily used. We use coke 
which carries about 87% per cent of fixed carbon and a little 


use 


less than .6 sulphur. 

Mr. West: Mr. Knight’s remarks open up a new field. If 
he had let us knowin the start that he was tapping out so 
much iron, we would have started out on a different basis. 
He was speaking of one thing and we of another. There is 
no doubt on such a large tap as Mr. Knight speaks of, that he 
did get softer iron, for the simple reason that it melted 
quicker, and was first exposed to the heat of the cupola. We 
were all discussing the first 200 or 300 ‘pounds which we got 
out; sono doubt we both were right on that point. One 
other point I would like to attention to is in regard to the use 
of titanium. Mr. Knight referred to a test of breaking pigs. 
I should not be guided by that. If we are to be guided by 
such a test as that, we are to say chemistry is of no value to 
us, and we would be right in judging iron by its “fractures. 
In order to know the true value of an iron, you must remelt it. 

Mr. Knight: You will understand, that in speaking of the 
test, I simply used that as an instance in point, because it 
covers a noticeable fact in our experience, noticed both in 
chemistry analysis and otherwise. We very frequently take 
contracts that call for a high transverse strain, and we use 
titanium to bring up the strength; and a bar which will 
carry .12 per cent titanium will always give us very high 
strength. We buy pig iron which contains titanium. Cer- 
tain brands contain more than others according to our 
analysis. 

A vote of thanks was then given to Mr. Knight for his very 
able and interesting paper. 

The members and visitors attended a theater party at 
Pike’s Opera House, in the evening, on the invitation of the 
Cincinnati contingent, and had a very enjoyable time. 


Tuesday Morning. 


The meeting was called to order at’ 10:30 A. M., President 
Sercomb in the chair. 

On motion of S. T. Johnston, the association adopted the 
monogram used on the badges worn at the meeting as the 
official monogram, and tendered a vote of thanks to Mr. Mor- 
ris, of the local committee for the idea. 

The reading of Mr. Thos. D. West’s paper on ‘‘ Compara- 
tive Fusibility of Foundry Metals’"’ followed, Mr. West il- 
lustrated by a blackboard sketch the form of cupola used. 
The paper will be found on other pages. 

The secretary read the following discussion of the paper 
from Dr. Moldenke: ‘‘I can only add to Mr. West's able 
paper that open-hearth and straight draft furnace men have 
long bene looking for a chilled sandless metal which would 
enable then to reduce the amount of slag, melt quicker, and 
with less burning out of silicon and manganese. The advan- 
tages of melting faster in the cupola are well pointed out, with 
the lessening of slag, smaller increase in sulphur, and less 
burning out of silicon. Inthe case of remelting of stells or 
low carbon pig irons, the gradual increase of carbon up to a 
saturation point has since been verified in the recent pubilca- 
tions of the Iron and Steel Institute. Furthermore, the 
spongy nature of the material Mr. West mentions as ob- 
tained in the first steel remelt, is probably due to the absorb- 
tion of gases allowed by the excessive reduction of the sili- 
con and the manganese contents. The resulting material 
containing 1% per cent. carbon really makes it a high car- 
bon tool steel, though of poor quality, and this kind of steel 
is well known to be extremely sensitive to gases while in a 
melted state. The addition of steel to cast iron mixtures 
enhances the strength by reducing the carbon contents, thus 
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in a manner closing up the grain of the material. In one re- 
spect I would differ from Mr. West, however, and that is with 
regard to the carbon contents of melted iron. The facts as 
observed are correct enough, but melted iron has the property 
of taking up more carbon, if allowed, than can exist in it 
when it has solidified slowly and under ordinary conditions. 
Consequently, graphite is bound to separate out, and rising 
to the top, form ‘kis.’ Graphite in melted iron is therefore 
present only for the time being in a mechanical way, and 
only when the iron is above the carbon saturation point of 
slowly cooled iron. To demonstrate this point more fully, I 
would suggest to Mr. West to try the following experiments: 
To fill his experimental cupola to the top with coke, bring it 
to an intense Heat, and put in some No. 2 charcoal iron. This 
when caught below is to be returned above several times, 
until a very hot well saturated iron is obtained. Now the 
metal is to be cast into very thin chilled bars, some while 
the iron is at its full heat, others as it becomes duller, the 
idea being to get the iron in such a gradation of tempera- 
tures, and holding its composition intact by rapid chilling, 
that the formation of graphite while cooling may be studied 
by means of the microscope. I would gladly undertake this 
end of the work, and present the results in the form of photo- 
graphs of the actual structure. 

Mr. Knight: One or two things I hardly understand with 
regard to the experiments which Mr. West has performed. 
He makes several statements which, although probably very 
clear, are at the same time in the nature of a surprise to the 
metallurgical world at large—not possibly because they are 
something not to be thought of as existing, but rather be- 
cause no part of the work has been gone over before. He 
makes one assertion which was brought out yesterday, I be- 
lieve, by Mr. Bell in his discussion of the paper which I pre- 
sented, that in order to get a good casting from white iron, 
it was necessary to heat the iron to a much greater degree 
of fluidity, because the iron lost its life a great deal sooner 
than gray iron. I would like to ask Mr. West, also Mr. Bell, 
if they don’t think the very reason why gray iron keeps its 
life so much longer in the ladle is because the fusing point is 
so much below that of white iron. You can pour it a great 
deal colder and produce a harder casting. In fact, a great 
many experiments entered into by various companies some 
time since, have proved as conclusively as it is possible to do 
it, the melting points of various brands or grades. In one 
experiment we performed, white iron melted at a tempera- 
ture of roo C. degrees above that of gray iron, and the analyses 
of the two irons very nearly correspond, the only difference 
certainly being in the silicon and carbon, and the variation 
in manganese and sulphur being quite small. There is a 
point Mr. West makes which seems to me a little bit obscure. 
He states that the longer the iron is held in the cupola the 
more silicon will be burned out. That goes back again to the 
reaction which takes place in the cupola. From the very 
nature of the operation, the blast coming into the tuyeres and 
going up through the fuel and making it incandescent, the 
iron must necessarily melt a number of inches above the 
tuyeres, usually about 18 to 20, sometimes only 14; but the 
fact remains, nevertheless, that the iron melted at that high 
temperature must go through the incandescent fuel. There 
is where the carbon is being absorbed. The carbon is being 
burned and turned to carbon dioxide. The amount of oxygen 
you have in the cupola is undoubtedly in excess of the 
amount required by carbon which is being burned. At the 
same time you are having carbonic oxide gas coming out as 
well as the carbon dioxide, so the reaction has only partly 
taken place and at all stages it is a reduction rather than oxi- 
dation. In that case I cannot see where any oxidation can 
take place. He goes on to state in one place that the carbon 
is changed in chilled iron. I will read a short extract: 
‘Chilling of cast iron is caused by the rapid solidification of 
molten metal, preventing the chemically combined or harden- 
ing carbon which exists in it as such, from changing to 
graphite and thus giving a granular structure to solidified 
iron."’ He intimates further on that there is a kind of car- 
bon in the molten iron which is not chemically combined. I 
remember some months ago we conducted some experiments 
on that point, and proved to our own satisfaction, at least, 
that free carbide did exist in molten iron and would exist 
even in a casting to a greater or less extent. When he says 
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that the carbon is changed from the graphitic or uncombined 
state, whatever it may be, into the chemically combined state, 
it is turned into a hardening carbon, that is’ what I under- 
stood—I wish to ask if he means that the carbon is changed 
into an iron carbide of the formula which is properly most 
commonly taken Fe, C., or that it is changed into what has 
been lately discovered and denominated as martensite. If 
we take into consideration the work that has lately been done 
in microscopy we will see that the efforts of the last few 
months will throw a valuable light on this paper, and especial- 
ly on the last part where he is‘discussing the changes which 
take place in chilled plates. At the same time, from the fact 
that the retardation point is so very low, being about 600 de- 
grees C., the carbon actually changed to martensite can be a 
very small part of that which actually exists. It may be that 
a very small portion of martensite as with titanium in iron, 
will so affect it that it will require only a very small figure of 
percentage to produce an effect on the ultimate strength or 
hardness of the metal. I would like to hear from Mr. West 
to know if he has made any determination on that point. 

W.N. Moore: There is one thing which Mr. West cites, and 
that is the increasing graphite in remelting, I would say as 
merely corroborative evidence that we have found to our sur- 
prise that to be the case. We had supposed, until the evi- 
dence was accidentally brought up, that the more we re- 
melted iron, the more we burned the carbon out of it. 

Mr. West: Mr. Knight suggests several points which it is 
well to discuss. In the case of the melting of hard iron cited 
by Mr. Bell, more fuel is required in order to bring the metal 
up to a high state of fluidity. Mr. Knight gives that as evi- 
dence that soft iron will melt faster than hard iron. Foundry- 
men that are used to working with white iron or chilled iron 
know that it loses life very rapidly; and foundrymen of ex- 
perience can tell by the eye whether or not the metals they 
have in any two ladles are about equal in their fluidity and 
temperature. If we have a ladle of hard iron side by side 
with a ladle of soft iron, which to the eye look equal in tem- 
perature, we know by experience that the white iron will very 
soon lose its fluidity. The soft iron will retain its life at 
times in a big ladle an hour longer than hard iron would. 
It is no reason, because hard iron solidifies quicker than soft 
iron, that the soft iron has a lower fusing point. The other 
question about silicon, was with reference to my conclusion 
that the longer iron remains in contact with the fuel in the 
cupola and gases, the more it reduced its silicon. Now, these 
experiments and analyses which we have in this table show 
plainly that when we contrast them with the time of melting, 
there is far less silicon reduced where we melt iron quickly 
than slowly; and | think all experiments in the future will 
bear that out. The analyses in Mr. Knight’s paper of yes- 
terday show that the first iron is higher in silicon than that 
which follows after and I stated yesterday that that was due 
to the fact that that iron melted quicker. I know when we 
start, after we melt the first hundred pounds or two, that our 
iron melts faster than it does any time after; and that is due 
to the fact that our cupola is clean; there are no chillings 
around the tuyeres; the openings for the blast are free; there 
is very little slag in the cupola, and all conditions are favore 
able to bringing the iron down fast; so when it gets down to 
the melting point, it don’t take it as long to get to the fluid 
state, as it does further along in the heat. 

A vote of thanks was extended to Mr. West for his 
paper. . 

Secretary E. P. Wilson of. the 
Manufacturers, made a brief address on the scope of the work 
of that organization, and asked the influence of the members 
to secure the next convention of the American Foundrymen’s 


able 


National Association of 


Association for Cincinnati. 

The members and visitors then adjourned to the front of the 

Grand Hotel where a group picture was taken. 
Tuesday Afternoon. 

At 2 P. M. the members and others in at the 
meeting took special trolley cars from the front of the Grand 
Hotel, and were shown through the suburbs, stopping accord- 
ing to previous invitation to inspect the plant of S. Obermayer 
Co., where a collation was served, the party returning about 
6 P. M. 

Upon the invitation of the local committee of arrangements, 
the visitors dined withthe Cincinnati foundrymen at 8 P. M., 


attendance 
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About 
When coffee and cigars were reached, speak- 

filled 
Morris 


were 


at the Grand Hotel. The occasion was quite informal 
100 sat down. 
ing began, and the intervals between speeches were 
entertainment. Mr McG 


Speeches in response to calls 


with music and other Geo 
acted as toast-master 
Foundry 


Geo. W. 


Kahn, 


made by C A. Sercomb, president of the Western 


men’s Association; George M. Sargent, of Chicag« 


Cope, Chicago; James A. Green, Cincinnati g 


Hamilton, O.; Henry Gossiger, of Cincinnati; LD. B. Meacham, 
of Cincinnati. John A Detroit, called 


to the ceremonies of the Plumbago Club. 


Penton, of attention 


Wednesday Morning Session, 


W. N. Moore was called to the chair, in the temporary ab 
sence of the president. 
of the 


quarters at Cincinnati 


Secretary Sorge presented the claims 


association, suggesting the establishing of sub-head 


same papers might be dis- 
He invited 


Cincinnati foundrymen and others present to give th 


cussed simultaneously in Chicago and Cincinnati 
Ir names 


for membership tn the association 
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WESTINGHOUSE AIR BRAKE CO'S FOUNDRY. 


Early in 1890 the Westinghouse Air Brake Co. was com 


pelled by the crowded condition of its Pittsburg plant to find 


a new location The present plant at Wilmerding, 14 miles 


east of Pittsburg, on the Pennsylvania Railroad, resulted, and 
the removal was completed before the close of the year The 
plant as built consisted of three principal buildings: The 


machine shop 504 feet lony by 213 feet wide the blacksmith 


and, forging shop, 283 feet long by 154 feet wide, and the 
foundry 318 feet long by 154 feet wide. Nothing was spared 
in the plant’s erection and equipment and at the time of their 


} 


completion the various departments were far in advance of 


anything of their kind then in existence 


In the foundry were perhaps the most novel and radical de 
partures from accepted methods of the time, among other 
innovations being the connected chain of traveling tables 


carrying molds continuously through all the operations in 


before this country. 


the 


volved—a method never 


Im the 


attempted in 


seven intervening years few improvements on 





In the iesdale, of C1 


read his 


absence of ‘D. H. T1 
Co., Chicago, the secretary 
Sand,"’ 


castings were exhibited by Clinton A 


paper on 
which will be found on another page. A number_o 
Truesdale, of Cincin 
nati, nephew of the author of the paper, these be 
illustrate some of the points made in the paper. 

fol- 
participated in by the 
It will be 


Tron 7? ade Revier 


Expressions of thanks for the hospitality of the 


An interesting discussion of Mr. Truesdale’s paper 


lowed, which was very generally 


foundrymen and sand men present given in full 
in the next issue of 7%: 
Cincinnati 
foundrymen and associated interests were made by President 
Sercomb and on motion of S. T. Johnston a resolution of 
hearty thanks was unanimously passed and ordered spread 
upon the records of the association. 

The announcement was made by Henry Gossiger, of the 
death of Chris. Erhart, one of the veteran foundrymen of Cin- 
cinnati, which had occurred on the day previous. A _ resolu- 
tion of sympathy with the family and business associates of 
the deceased was passed. ; 

At 1 P. M. the association and friends went in special cars 
te Hamilton, O., to visit the great plant of the Niles Tool 
Works Co. 


methods employed have been devised and this foundry stil) 
tands in the front rank of progressive American foundries. 


The building as originally constructed was 318 feet long by 
The 


feet: and a 


154 wide and consisted in reality of three rooms main 


foundry, 19sxrso feet; the sand room, 6ox1s50 


third occupied by the tumbling barrels. During the past sum- 
mer an addition to the foundry was made by using a space 4o 
feet wide by 154 feet long between the north wall of the foundry 
and the blacksmith shop. This addition is now completed and 


a part of the main foundry. The monitor roof over the main 


molding room is 80 feet from the floor, and this exceptional 
roominess, in connection with the large skylight and side 
windows, as shown, make the shop one of the best lighted 
and best ventilated in the country. 

The castings made vary in size from an air cylinder 14 in- 
ches in diameter to caps one-eighth-inch in thickness, and are 
of more than 200 distinct 


patterns. Generally, however, a 


considerable number of one kind are cast at once thus allow- 


ing practice not possible in a general foundry. The traveling 
tables are particularly adapted to casting a large number of 
similar castings. 


Three of these chains of tables are now in 
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use.” The first, used chiefly on large castings, such as cylin- 
ders, air reservoirs, etc., is shown as it turns at its upper end 
in the first view given herewith. The second chain occupies 
the same relative position on the other side of the four cupo- 
las, which are seen in the same view. 

The construction of these two series of tables is essentially 
the same. Each table consists of a flat iron top, supported by 
two wheels beneath its outer edge and by a grooved wheel 
(attached by a bracket to the table top) which runs in a track 
extending around the circuit. 

The illustration Fig. 2 gives a clear view of the third and 
newest of the traveling machines, which is located in the 
recent addition to the foundry. In this machine the tables 
alone move while the rollers are stationary, being bolted at 
the axis into a fixed steel frame. 

In all these traveling series the chain of tables passes over 
a sprocket wheel at the upper end and is propelled by a 
sprocket wheel placed at the lower end. The driving sprocket 
wheel is mounted on a vertical shaft and power is communi- 
cated by means of a worm gear. The engine driving the ta- 
bles is located on the second floor. 


| 
| 
| 


know Pittsburg engineers, and was installed by them. The 
chutes leading from the conveyors are seen in Figs. 1 and 2. 
The machine’s construction is simple, consisting of a main 
bar from which is suspended by means of U bolts malleable 
iron flight frames. To these, steel flights are attached by 
means of harness leather hinges. The main bar is supported 
by arch bars spaced 20 feet apart, the arch bar operating on a 
stationary flange wheel. The power is applied at the head 
end by means of crank and pitman. The sand is not allowed 
to rise over two-thirds the height of the flight and conse- 
quently does not cause any deterioration in the leather hinge 

Hydraulic molding machines are used throughout on larger 
castings. These were also here first attempted in this coun 
try. The machines first used were made by Alley & Maclellan, 
of Glasgow, Scotland, but the American patents were bought 
by the Westinghouse Air Brake Co. and the newer machine 
were made in the Wilmerding shops. 

The machines are of two sizes and work of course in pairs 
a complete machine making the two halves of the mold. Thei: 
construction is simple, the frame being in the shape of an in 
verted U. The top is fixed and the flask is brought up against 





FIG. 2.—-NEW WING OF FOUNDRY 


The working of the table system will be readily understood. 
From the molders the prepared flasks are carried by the 
tables past the cupolas where pouring is done. By the time 
the table has traveled its course the casting has cooled suffi- 
ciently to be shaken out while the empty flasks return on the 
tables to the molders. 

Flasks and castings are lifted on and off the tables by 
means of air and hydraulic cranes, the air hoists being used 
in closing on molds and the hydraulic cranes in lifting off. 

Of the advantages of the table system the most conspicuous 
is the fact that costs have been reduced over one-half since its 
introduction. Another advantage from continuous pouring is 
that a mold may be poured and the casting cleaned and de- 
livered within an hour of the arrival of the order, the delivery 
being made before the casting is cold. 

Another noteworthy feature of the foundry equipment is 
the system of over-head sand conveyors, by means of which 
sand is first lifted from the sand room, then carried in an 
over-head channel the length of the foundry and delivered 
through chutes to the molding machines wherever desired. 
The system is the invention of Heyl & Patterson, the well 


AND NO. 3 TABLE RECENTLY ADDED. 


it from below by hydraulic power. Four pairs of the larger 
size are used and seven pairs of the smaller size. The ma 
chines are easily cleaned by compressed air 

The foundry is provided with four cupolas, two of 60-inch 
and two of 48-inch diameter, and all are in use when the 
plant is running double turn, as was the case nearly all of the 
past year. Each cupola is run about seven hours and thus 
pouring is practically continuous. The charging floor is 13 
feet above the molding floor and a trestle permits of bringing 
cars directly to the charging door for unloading. In pouring, 
metal may be carried by hand in small ladles, but the larger 
ladles are conveyed by means of an over-head trolley to any 
part of the foundry. A new device recently added to the 
cupola is a combination of two spouts of different lengths 
which permit pouring into two ladles at the same time. 

Cleaning of castings is accomplished by 20 tumbling barrels 
An interesting feature here is worthy of note. The sand fall 
ing from the tumbled castings is sifted through a close sieve 
under the barrel bottom and falls into conveyors by means 
of which it is taken overhead to the sand conveyor. Sand 
mixing is done by a Sellers mixer. 
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The electric lighting equipment is very complete 
and permits of the operation of the plant at night 
with all the efficiency attainable in the day time. 
There are ordinarily employed about 225 men. 
Comparatively skilled required, 
owing to the general use of machines. 


few molders are 
The foundry is ably superintended by Samuel D 
Sleeth, who has been at the helm since the starting 


of the new plant seven years ago 


PITTSBURG FOUNDRYMEN'’'S ASSOCIA- 
TION, 


The October meeting of the Pittsburg Foundry 
men’s Association was held Monday evening, Oct 
in the 
There were present 23 members. 


25 in the association rooms Builders’ Ex- 
change 

In the election of officers which was the first busi- 
ness, the sense of the association was expressed by 
Mr. Il. W. Frank who spoke of the able direction 0¢ 
affairs during the past year and urged that, in view 
of the dangers that sometimes threaten a young 
organization, the experienced leaders of the past 
The old officers were accordingly 
Robert 


vice-president, Wm. Yagle; secretary, F. H 


year be retained. 


re-elected as follows: President, Taylor; 
Zim- 
mers; treasurer, Jos. S. Seaman. 

Mr. Frank brought before the association the ques. 
tion of inviting the American Foundrymen's Asso- 
ciation to hold its next annual meeting in May, 1898, 


in Pittsburg. The matter was discussed informally 





and a committee consisting of Jas. R. Mills, Jr., Sam- 
uel D. Sleeth, Wm. Yagle, D. L. Evans and John A 
Logan was appointed to consider the matter more 
carefully and report at the November meeting as to 
the advisability of acting on the suggestion. 

The 
Western Foundrymen’s Association at Cincinnati on 
the ‘‘Comparative Fusibility of Foundry Metals,"’ 


paper read by Thos. D. West before the 


was the foundation of the evening's discussion, 

The first paper prepared by Mr. West on this subject was 
read before the June meeting of the Pittsburg association 
and much interest was aroused by this second paper. It was 
read by Dr. R. Moldenke. The fact that Dr. Moldenke had 
assisted in its preparation added interest to its presentation 
by him. A spirited discussion followed, in which was con- 
sidered, among other points, the effect likely to follow in 
foundry practice from the introduction of sandless pig iron 
cast in chill molds and cooled gradually by water. Mr. Frank 
made the point that the introduction of the system would re- 
move foundry practice from the confines of guess-work and 
make it a matter of known causes and effects. An interesting 
discussion followed on the properties, causes and occurrences 
of kish. The causes and remedy for iron burning in the cupola 
were also touched upon and many facts of interest were 
brought out in the informal interchange of experience. 





Furnaces That Will Never Go Again. 
The Bulletin of the American Iron and Steel Association 
says: ‘‘ Among the blast furnaces which have long been idle 
and which are not likely to resume operations at any time in 
the near future are the following: It may be safely assumed 
that a number of the furnaces named will never again make 
pig iron: The two charcoal furnaces of the Chateaugay Ore & 
Iron Co., of Plattsburgh, N. Y.—Plattsburgh Furnace, first 
blown in in 1878, and Standish Furnace, first blown in in 1887; 


the furnace of the Franklin Iron Co., at Franklin Furnace, 
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FIG 3 HEYL & PATTERSON SAND CONVEYOR 


N. J., built in 1873; Northampton Furnace, of the Northamp- 
ton Iron Co., at Freemansburg, Northampton Co,, Pa., blown 
in 1873; Duncannon Furnace, of the Duncannon Iron Co., at 
Duncannon, Pa., built Principio Furnace, of the 
Whitaker Iron Co., 
Md.., built in 1889-90; La Grange Furnace, at Stribling, Stew- 
art Co., Tenn., built in 1832; King Furnace, of the Rockdale 
Mining & Mfg. Co., at Rockdale, Maury Co., Tenn., built in 
1890; Coosa Furnace, of the Gadsden Iron Co., at Gadsden, 
Ala., built in Decatur Charcoal Iron Furnace, of the 
Decatur Land Co., at New Decatur, Ala., built in 1887-88; 
Tecumseh Furnace, of the Tecumseh Iron Co., at Tecumseh, 
Langdon Furnace, at Langdon, Cherokee 


in 1853; 
at Principio Furnace, P. O., Cecil Co., 


1552 


** 


Ala., built in 1873; 
Co., Ala., built in 1873; Pine Grove Furnace, of Means, Kyle 
& Co., at Hanging Rock, O., built in 1827; Baird Furnace, of 
the Baird Iron Co., in Perry Co., O., built in 1874-75; Carp 
Furnace, of the Carp River Furnace Co., at Marquette, Mich., 
built in 1872-73; Eureka Furnace, of the Eureka Iron & Steel 
Works, at Wyandotte, Mich., built in 1855."’ 

















OF CONVEYOR. 


FIG. 4.——-LONGITUDINAL SECTIONAL VIEW 





DRIVING GEAR. 
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EXPOSITION. 





BY S. GROVES, M. E. 

The most striking object at the World’s Fair (1893), was 
the Ferris wheel. The most conspicuous object at the Ten- 
nessee Exposition of to-day is the Giant See-Saw. The former 
was designed by the late G. W. G. Ferris, C. E. of Pittsburg, 
a Northerner; the latter, by A. J. Dyer, C. E., of Nashville, 


FIG. I. GIANT SEI AW 


Tenn., a Southerner. Failure was predicted of both these 
unique mechanical inventions. Both have proved to be 
triumphs of engineering skill. Everybody either saw or read 
of the wonderful .wheel on the gay Midway Plaisance, at 
Chicago, which whirled the sight-seer up into the air to the 
dizzy height of 250 feet, whence could be seen the glorious 
panorama of the White City, and the blue waters of Lake 
Michigan beyond. All, however, have not seen the Giant 
See-Saw in operation on Vanity Fair, at Nashville, which 
sways the strong nerved visitor up into the bracing air of 


Tennessee, to an altitude of 180 feet, where a fine view is ob- 
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tained of the stately ‘buildings, pieturesque grounds, and 


glistening lagoons of the Southern fair, as ‘well as points of 


interest in the éenvironing country; such as ‘the old forts and 
battle field of Nashville, the famous Belle Meade stock farm, 
and the Hermitage of President Jackson 

It will be seen by the excellent illustration in Fig. 1, that the 
support for the cross-beam, or*'see-saw, consists of a central 
tower of structural steél, formed ‘of four legs, covering an 


area*at the base of 30 feet square, and’ meeting at the top 





NASHVILLE EXPOSITI 


The perpendicular heightfrom ground to center of pin is 75 
feet. The cross-beam is 11 feet 3 inches square at middle, 6 
feet at ends, and 160 feet long over all. At each end of the 
see-saw is a car 7 feet 6 inches by g feet 1 inch, designed to 
carry from 12 to15 persons. When one of these cars is on the 
ground, the other is up in the air 180 feet. The strain on the 
arc due to a live load in the car is about 7,000 lbs., while the 
weight of the arc when up, is some 25,000 lIbs., being neces- 
sarily much greater than this when the machine starts or 
stops in a horizontal position. ‘The motive power for operat- 


ing the device, (15 h. p. engine and electric motor—6s0 revo- 
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lutions), is located immediately underneath the center of th 
cross beam at the topof the tower. The swinging 
cross beam on its axis, is performed by means of two paralk 


| 

| : 
segmental radial racks (as shown), each 25 feet long Ihe face of the teet was ent gy tne tee 
teeth engage into a pair of 21-tooth pinions, driven through a 





x i i 
set of intermediate gears from the motor [hese rack pit ’ I 
ions make 2.67 revolutions per minute, thus lifting ea ar I : 


from the ground to its utmost height, in about 13f minutes. | teet 3-11 nite nel m i 
Such, is a brief description of the gigantic mechanical toy molded, wit ngle tooth block, the v 
which has given pleasure to thousands, at the popular expo- | being performed means 0 
sition in the South. | The teeth were mold n specia 
I now proceed to deal with the subject, which evoked tor tior n ientl ! Ka 
paper, namely, the special form of gearing employed inthe | weighed about 600 
operating mechanism of the see-saw, conceiving that a de |} Gehnition of form and smoothne O 
tailed description of the novel features contained therein be de 
would be of interest to the readers of 7/e /ron Jrade RK In t specification of t vork, it was stipulat 4 
| If ever there was a case in which it was necessary to hav ra ind pinions were to be made o ex Upon pointing 
every part of a machine mechanically perfect, and of ade- t ec uty of procuring s! stings entirely 
quate strength, it was:in the designing of this see-saw; for, the free from blow-holes an orrug n ! reg I 


slightest derangement, or:mishap, when swinging a carloa: of form, and abnormal strain on the cor if teet ue to 


of people up into the air, would be fatal to the financial su rapping, and draft of the full pattern, from whi tes 
cess of the enterprise. When, therefore, the question of rack would be made; at the same tim 


and final pinions for same came under consideration, the of semi-wrought iron, having a 

consulting engineer, Gustave Kaufmann, C. E., of Pittsburg »,000 Ibs. per square inch, and with teet most 
placed the making of this special work in my hands, as rep- | defined and smooth as cut gears e alteration was permitte: 
resenting Taylor, Wilson & Co., of Allegheny, Pa Without ind the whole of the castings were ma rom a mixture of 


hesitation, I decided to adopt the unit system of gearing for the best charcoal pig irons, and wrought iron of first cla 


the racks and pinions, having proved by hard earned experi juali 

ence that for safety and smooth running, gear teeth designe: An economical method of preparing tl mi-wrought iron 
on this plan are immeasurably superior to the method of or semi-steel is to charge the pigs and bars into the cupola at 
having two or three long teeth in contact at one time | the end of a day’s heat, when the ng almo ncandes 


In 1894 the writer published an illustrated article in the | cent, pouring the resultant metal 1 ture into pig moias, tor 


mation may be attained, care being taken to provide by analy 
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leading technical journals, entitled A Revolution in the sis that the silicon in the first cha il pigs in s ent 
| Gear Trade,”’ setting forth reason for the adoption of short juantity to ensure in the fin casting percentage ol I 
teeth for high powers. This was the first public a vcacy of bined carbon, differentiated to suit the vary sectiona 
the unit system in this country, and evoked considerable d of the metal in the respective sized gear Otherwise 
cussion. Wm. Kent, C. E., editor of the Engineer’s Han will be trouble in the machine shop. 
book, applied for my formula, for insertion in his new book. Having set forth in detail the proportions of the rack ; 
Since that time, all the leading manufacturers of machin pinion teeth, and having described the mode of manufact 
molded gears, with one exception, have fallen into the pro and the material of wl they were made, permit me in cor 
cession. At the last meeting of the American Society of Me on to state the reason w t rt teeth used thereon 


chanical Engineers, Mr. C. W. Hunt. strongly supported th: ive provi a signa ’ rst negative ( 
one-short-tooth-in-gear system. He said We eventuall 
tried the experiment of shorter teeth, and the results were ex ingers of the breaking of the teet ve e been great 

ceptionally fine. They ran more like cut gears than like cast ncreased. In any f of gearing only tooth can roll in 
ones, and were obviously much stronger."’ In view, t 


fore, of this revival in high places of the controversy which | ! yntact 1 nece ur e or é t | fact 


started in this country some four years ago, the notable exam demonstrated Dy the niversal phenome! Or Une oop! 
> . . r out of the tee below the pit ri ind { irpenil 
ple of the use of short teeth in the operating mechanism o oe ana . . Mey 
’ tne ec above, to a knife edge eaving i ave I 
the famous see-saw down South, seemed to me an opportun: aginarv pitch line wh t} ea ne 


moment for restating the reasons for using unit gearing the angle of teeth when two pairs ars it a time 
which seemed to have been overlooked by some recent advo comparative saree e danger or at re tie mints of the 


i“ é 0 1¢ 0 ‘ ey ‘ “ys | 

cates. ; . 
The pair of rack teeth were to be 12 feet 6 inches o1 pit ) ‘ er 

line, each made in six segments, making a total length of < ery great On t ther in t teet and only 


feet, 9 9-32 inches by 15 inches wide, with tee neh pit one pair in Cor tata time, ana t it small angies, 


: ' + 4 e Gdanwer or aI n¢ e po e¢ ‘ the 
8 inch face. Ordinarily, epicycloidal teeth of this pit sustain cal a 19 . 
? . | TrOoOts oO Lnose « n ) va ’ > a 
would have been made 2.1 inches long from ro Oo po and esp S vit until i 
whereas they were actually made 1.5-inch long. See Fig. 2 ff long teeth is transformed int shear strait e teet 
As short teeth, these were made considerably longer than our ave t shows ca off, not snappe wt, at the root 
} } } } In thus describing the Gian ™ = ‘ ul ts ope iting 
usual practice, due to a consideration of the fact that the : , > 
; : mechanism, I am hope of h ny n nut 0 ise IOI 
structure to which the rack segments were to be bolted woul | the weneral use of sho } sve 
not be absolutely rigid, but be liable to spring and hence re- ‘ defined as the unit system of gearing 
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WESTERN FOUNDRYMEN’S OFFICERS. 


The officers of the Western Foundrymen’s Association are 
as representative a group of Western foundrymen as could 
well be gathered together. With one exception they are all 
experienced foundrymen, having been in the business for 
years—most of them all of their business lives. The interests 
of the association could not be in better hands. 

C. A. Sercomb, the president, is one of the best known men 
in Milwaukee, not only as a foundryman, but as a business 
man. He is always found in every movement that promises 





C. A. Sercoms, President. 


to benefit the city. He is a foundryman of long experience, 
having been connected with the firm of Schwab & Sercomb, 
stove and furnace manufacturers, for many years. His father 
was a member of the firm of Turton & Sercomb, pioneer 
founders and machinists of Wisconsin. Mr. Sercomb has 
held the office of vice-president of the association, and was 
one of the first members, his election to the presidency being 
looked upon as a well-deserved promotion. 

The present vice-president of the association, Wm. Fergu- 
son, is superintendent of the foundry department of the Gates 
Iron Works, of Chicago, and is considered one of the best 
foundrymen in the West. He has had 28 years’ active experi- 
ence, being a journeyman in Glasgow at 16, and working up 





Wm. Fercuson, Vice President. A. Sorce, Jr., Secretary. 


to his present position through all the ‘‘ jobs’’ that a molder 
and foundryman foreman can hold. Mr. Ferguson is pro- 
gressive, and devotes much of his time to experiments to bet- 
ter his practice. 

The secretary of the association, A. Sorge, Jr., M. E., has 
held the office during two terms. He is a graduate of Stevens 
Institute, with the degree of M. E., and has held several im- 
portant positions with large iron-working concerns. He is 
at present a consulting engineer, devoting special attention to 
the improvement of foundry practice, and in connection with 
his business in that line he represents two Eastern manufac- 
turers, the Harrison Safety Boiler Works, of Philadelphia, and 
the A. A. Griffin Iron Co., of Jersey City. 

O. T. Stantial, treasurer, is works superintendent of the 
lllinois Malleable Iron Co., of Chicago, and has an enviable 
reputation as a foundry manager. The standard of his foun- 
dry is kept high and he is progressive and alert for improve- 
ment. Mr. Stantial has been connected with several of the 
largest concerns in Chicago. 

Of the board of directors, G. H. Carver is the superintend- 











crossed to the Edgar Thomson ‘Steel Works. 


ent of the Plano Mfg. Co., of West Pullman, and one factor in 
the success of this concern in the manufacture of agricultural 
implements is the excellence of the castings made under his 
direction. Mr. Carver always has something pertinent to 
offer when questions of actual foundry practice are up for 
discussion, before the association. 

A. W. McArthur, president of the Rockford Foundry Co., 
of Rockford, Ill., is another of the old members of the as- 
Last year he held the office of president, and filled 
it with credit. His company, while not the largest in his 
town, is a leading one, and is well managed and profitable. 

J. M. Sweeney is also an ex-president of the association. 
He is a resident of Chicago, and is interested in the Chicago 
Consolidated Iron & Steel Co., which owns a plant at Har- 
vey, Ill. Mr. Sweeney came from Wheeling, W. Va., where 
his father for many years operated a large plant tor the 
manufacture of heavy tools and engineering work, under the 
name of A. J. Sweeney & Soas. Here J. M. Sweeney had a 
varied experience and has since been engaged in positions 
bringing intolplay“his*training as manager and engineer. 


sociation. 





O. T. STANTIAL, Treasufer. Jno. M. Sweeney, Director. 


W. N. Moore has been vice-president of the association, 
and in that capacity has often presided at the meetings, show- 
ing skill and tact in begetting and directing discussion. He is 
the president of the Joliet Stove Works, of Joliet, Ill., one of 
the largest concerns of that city and maker of a product 
which is well known throughout the country. 

Last, but by no means least, is S. T. Johnston, the ‘‘ excep- 
tion’’ spoken of in the first paragraph. Mr. Johnston probably 
knows as many foundrymen as any other man in the country. 
As secretary of the association for a year he was instrumental 
in adding many names to its roll. Energy and gennineness 
are characteristic traits and it is not surprising that they 
have brought friends as well as business success. He repre 
sents the Whiting Foundry Equipment Co. 





G. H. Carver, Director, S. T. Jounsron, Director 





Tue first train run on the ‘Pittsburg, Bessemer & Lake Erie 
Railway left Conneaut late Sunday night and arrived at 
North Bessemer Monday afternoon. The bridge work lead- 
ing to Bessemer was completed Tuesday and the train 
It consisted of 
52 steel cars, carrying 1,515 gross_tons of ore. 
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THE MICROSCOPE IN THE STUDY OF IRON. 


BY DR. R. MOLDENKE. 

When Dr. Sorby published his first paper on the use of the 
microscope in the study of steel, the iron world could hardly 
have been aware of the far-reaching consequences this new 
method of research would bring about in the attainment of 
scientific knowledge. We know how difficult it is for an in- 
vestigator to accept the statement of a fact on faith, to say 
nothing of atheory. Yet it is interesting to look back two 
decades ago, to follow up the developments of the then cur- 
rent theories of the medical profession, comparing them with 
the achievements of bacteriological research at the present 
day. Look where you will, the means given to man to pry 
deeply into the minute workings of Nature amply repay him, 
mentally, if a student, materially, if a director of affairs. 

It is but natural that the results obtained by many workers, 
as a consequence of Dr. Sorby's initial step, should be con- 
flicting and to some extent misleading; but those who were 
endowed with the necessary tact to withdraw their views grace- 
fully when the preponderance of evidence was against them, 
naturally assisted in shaping the directions into which this new 
method of investigation was destined to branch out. Thus it 
was that the names Martens, Osmond, Behrens, Ledebur, 
Howe, Arnold and others became associated with that of Dr. 
Sorby as pioneers of the apparently true method of studying 
iron by means of the microscope. 

It is rather odd that the micrographic study of metals and 
alloys should have taken them practically out of the more 
artificial field of definite chemical compounds, and placed 
them with the minerals, where nature has mixed up the ele- 
ments in the most wonderful fashion, and yet on regular and 
well-defined lines. Prof. Howe in his ‘‘ Metallurgy of Steel "’ 


Ricuarp G. G. MOoLpENKE 
was born at Watertown, Wis., 
in 1864. His early education 
was received in New York 
City, and he graduated in 1885 
from the Columbia University 
School of Mines as a mining 
engineer. His researches in 
chemistry brought him the de- 
gree of doctor of philosophy 
two years later. Hehad a va- 
ried experience in the next few 
years, being engaged on hydro- 
graphic surveys for the U. S. 
Coast and Godetic Survey and later worked in the newly 
opened field of electrical engineering. In 1889 he was called 
to the chair of mechanical and electrical engineering of the 
Michigan College of Mines. This position he resigned a year 
later, to return to active work. His taste for engineering 
when combined with metallurgy led to his accepting the po- 
sition of consulting engineer to the McConway & Torley Co., 
of Pittsburg, and for seven years he has been connected 
with that well known company. Dr. Moldenke’s acquaint- 
ance with iron and steel metallurgy and processes is intimate 
and of wide range. He is considered one of the foremost ex- 
perts in the country on malleable castings, which are a spe- 
cialty of his company. He is a thorough believer in the ap- 
plication of science to every branch of operations in iron, and 
has contributed not a little to the advance toward greater 
certainty in results in the foundry. With broad training and 
an indefatigable spirit of investigation, Dr. Moldenke has 
made rapid progress, not along beaten tracks but along paths 
that have not been generally traveled. His article in this 
issue is rather a prophecy of methods that will be more com- 
mon when investigators like himself have given a few years 
more of study to the unsolved problems of cast iron. We are 
glad to refer in this connection to the identity of Dr. Mol- 
denke and the ‘‘ M.’’ which has become a familiar signature 
to the excellent digests from the technical press that have 
appeared in these columns for some weeks. These condensa- 
tions, which have involved in many cases translations from 
German and other journals, have meant a vast deal of pains- 
taking labor, and we are glad to know that they have been 
appreciated by our readers, as well as by the many of our 
contemporaries who have felt free to appropriate them. 











brings this out in his usual trenchant style. It would look as 
if metallurgy is merely man’s method of undoing what nature 
did in its own way of producing minerals. Chemistry gives 
us only the means of planning and carrying out these 
methods; and the microscope is destined more than any other 
instrument or method to show us what we have obtained 

In this country, where the general Government does not a 
the scientist individually in prosecuting his researches, it has 
fallen to the lot of men who earn their daily bread in the lab- 
oratories of the great iron works, to develop this new branch 
of study on lines which will prove of the most practical valut 
to the industry. Thus we have among others less prominently 
known, Sauveur, an expert on the microstructure of steel as 
formed during the processes it undergoes in its manufacture 
While there is usually little time ailowed to study steel in 
this manner at the various works, it would seem an achieve- 
ment to be able to decide not only that the structure of a ma 
terial in question is good or bad, but that its method of manu- 
facture can be traced and criticised; or conversely, that for a 
desired product, the processes of manufacture can be indi- 
cated beforehand. 

At the fifth international conference for establishing a uni 
form system of testing materials of construction, resolutions 
were passed favoring the extended use of microscopic methods 
of investigation—‘ because it has been found that the rapid 
progress made in the last few years will undoubtedly be sup 
plemented. It is therefore recommended that steps be taken 
in all countries to aid in establishing facilities for the extended 
study of metallography as an aid to chemistry and physical 
tests, for it will supplement our knowledge of the nature of 
metals in many ways.”’ 

Carbon the Chief Factor in This Study. 

We find the application of metallographic research in line 
with the unscientific way the foundry has been run when cum 
pared with steel, which is based on exact knowledge alto 
gether. We read many interesting things about steel, but we 
do not see pig, or cast iron mentioned. True, a few attempts 
have been made to look into this end of the subject, but in 
isolated cases only, and then with a single kind of iron. It 
is the writer’s endeavor therefore to call attention to this 
neglected branch of the study and to outline a few directions 
which could be followed out profitably. 

First of all, what varieties, or rather alloys, of the element 
iron are used in the foundry? This brings us to the root of the 
question at once. Iron, chemically pure, a rarity, cuts no 
figure in the trade. With a little carbon it gives us the gra- 
dations of wrought iron, and steel from soft to hard. More 
carbon and you have pig irons, and from these, among other 
products, cast iron. The other metalloids to be found in iron 
necessarily effect the metal materially; but so far as our 
study is concerned, carbon really forms the chief element to 
be considered. Take therefore a pig of iron and look at its 
carbon. We find most of it in the shape of graphite, the bal- 
ance combined carbon. This is for gray iron; in the case of 
white irons it is reversed. This state of affairs brings us at 
once to a variation in the line of study as applied to steels, 
where there is little or no graphite; and this may necessitate 
modifications in the method of preparing the samples. 

It is not the purpose of this article to go into the action of 
the various metalloids in influencing the condition of the car- 
bon in pig iron and castings in general, but on looking over a 
table of analyses of such materials we note that there is al- 
ways some combined carbon present. This, then, would indi 
cate that, apart from the mechanically mixed graphite, the 
balance of the metal would be in reality a steel containing 
very likely an excessive amount of impurities. This then 
brings us to the consideration of the combined carbon in more 
detail, and here we run into the mineralogical aspect of the 
question. 

Chemical investigation has shown us that there are two dis- 
tinct forms of combined carbon. In current practice they 
have become known as hardening carbon, being a character- 
istic constituent of steel heated beyond the point of recales- 
cence and quenched; and carbide carbon, formerly called 
cement carbon, on account of its prevalence in the old ce- 
ment steel. This form of carbon is characteristic of annealed 
steel. These varieties of combined carbon, of course, exist 
only in chemical combination with iron in the material, and 
the nature of these combinations has given rise to some of the 
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mineralogical terms under which the various discernable con- 
stituents of steel go at the present day. 

Right here we strike what seems to be a misnomer, pure 
iron in steel being called ferrite. What special reason the 
originator of this term had to call iron thus, is a mystery to 
the writer; for to the practicing metallurgist the name fer- 
rite leaves the impression of an association of iron with oxy- 
gen. For instance, cuprite, is an oxide of copper; zincite, 
an oxide of zinc; manganite, the hydrated oxide of manga- 
nese, etc. Iron has been found in the natural state, though 





FIG. I. 


very rarely, and is not known tothe mineralogist as ferrite, 
any more than native antimony, arsenic, gold, or silver, have 
had their name changed to make a distinction without a dif- 
ference. Here is food for thought. And it is respectfully sug- 
gested to the master minds laboring to advance science that 
the true method is to simplify, not amplify, scientific terms 

Coming next we have the combination of the iron with the 
carbide carbon. This is a distinct chemical compound which 
goes under the name of cementite. It is only found in high 
carbon steels while in the annealed state. Usually it is found 
dissolved in the iron of steels in varying proportions, and is 
then called pearlite on account of the pearly interference 
colors it displays when the steel is etched. 

The compound of iron with the hardening carbon is called 
martensite. It has no definite chemical composition, and ex- 
ists only in highly heated steel. This constituency of steel 
can be kept unchanged by rapid quenching. We have then 
to deal with iron, cementite, pearlite, and martensite in 
studying steel and iron. Add to this the graphite, and we 
have the field broadened to include pig iron, cast iron, rolls, 
car wheels, etc 

Other Elements to Be Considered. 

But another phase of the question presents itself to our con- 
sideration. Granted that you can master the carbons, and 
the consequent range and variety of results they bring out 
while studying the hardening and annealing processes, with 
their modifications of tempering, case hardening, and com- 
bined treatment. In foundry work we have to deal with 
special extremities brought about by the comparatively high 
amounts of phosphorus, sulphur, mangarese, and traces of 
arsenic, copper, etc.; not to speak of the silicon, which may 
be made a power for good, when contrasted with the elements 
just mentioned. 

In what shape does phosphorus exist in iron? As a simple 
phosphide of iron, possibly, and yet it may be of more elab- 
orate constitution jut as to structure, is it like the sulphide, 
easily fusible, having the disagreeable habit of flocking by 
itself, and thus forming a weak mortar between the crystals 
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of strong iron? It is bad enough if this sulphide of iron oc- 
curs in the metal as microscopic shot, but when runs asa 
net work of veins throughout the mass of iron, and especially 
across the line of strain instead of along it, we have cause for 
the greatest apprehension in using this material for important 
work. So also the other elements to be dealt with; and when 
we look at the fact that graphite itself is the cause of innum 
erable planes of weakness, we must wonder whence the iron 
gets its strength, when the supposedly reliable structure re 
maining around the graphite is weakened by foreign influ 
ences. Here, then, are problems in molecular physics which 
require solution, and which form a field ten times as large 
as that offered by steel, which in its turn has already dis- 
closed so much valuable information. 

This much has been said of the iron before it leaves the 
foundry. What could not be added regarding the service re 
quirements of the finished castings, the deterioration or 
fatigue of metals, and the accidents which cause a failure of 
the material. Here is a fruitful field which is ably exploited 
by Andrews in England, so far as steel is concerned. He 
rightly says that in his opinion ‘“‘ the deterioration or fatigue 
of metals is probably due to the gradual loosening of the 
cohesion along the intercrystalline spaces or lines of junction 
of the ultimate crystals constituting the metal, the gradual 
loss of cohesion being induced and promoted by the repeti 
tions of stress or vibratory strains, the efféct being intensi 
fied, and perhaps in many cases primarily induced, by the 
presence of internal microscopic flaws or germs of metallic 
disease.’ 

How to Prepare Materials For Investigation. 

We come now to the practical side of the subject. Th 
methods employed to prepare materials for study, and how 
to record the results obtained for future reference. 

The irons to be investigated in the foundry are usually of 
the soft variety, so that the plain hack saw can take care of 
them in preparing samples. If hard irons are met with, the 
writer has yet to see a piece which could not be cut in th 
shaper by the aid of special brands of steel made for just this 
purpose. In any event exceptionally hard pieces could al- 
ways be handled by the emery grinder. Stead, of England, 
and Sauveur, in this country, give descriptions of excellent 
devices to prepare and mount specimens, but the conditions 


to be met within the foundry are usually such that a little 








more uniformity is desirable, even if it takes more lal 
prepare the sections in the first place, most of which can, 
however, be relegated to cheaper helpers. Thus it is that the 
writer cannot recommend picking up an odd piece, grinding 


? 


and polishing a spot on it, studying this and 


en throwing 
the saniple away. 

It is well known that we learn more from bad or ruined 
material than from the manifestly good, so that when it be- 
comes necessary to trace out the causes of imperfect work, it 


ays to keep the results near at hand. It is therefore well to 
pay ] 
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prepare and mount the sections for continual reference, and 


this is best done by employing the regulation glass slide used 
for general microst op < purposes ‘T he face oft 1 section ot 
iron need seldom exceed three-quarter of an ni along 


largest side, and when mounted parallel to the slide, it may be 


up to on quarter incl CK Without ca #® any inconven 
ience. After grinding, polishing,~and-“etching, the section 
may receive cover-glass, but as at e it 1s best el 


is, so that it can be studied to better advantave, and also forn 


a better subject for the camera 


, » - ‘ lr ; ' na i” +} 1+ 4} 
As every foundry is provided™with power becomes an 
easy matter to arrange a small hand lathe in such a manner: 








that a section may be trued up sufficienly to serve as a basis 


for the finer polishing. In general, the section after cutting 
is fastened to the glass slide in the usual way, care being 
taken to press it on firmly It is next placed inthe lathe and 
ground flat, as shown in Fig. 1, the lathe running at its high- 


est speed. 


Care must be taken to feed the emery wheel very cautiously 
and only at intervals, so that the section is not heated, other- 
wise it will fly off and cause unnecessary trouble and delay 


Further treatment will now depend upon the condition of the 
section. If it is fairly smooth and free from deep scratches 
it can be polished at once, if not, finer grinding must precede 


this operation. 


Fig. 1 is self explanatory to any one having to do with ma- 
chinery It is only a sin ple device to have the section re 


volve quickly while the emery wheel also running at a 


high speed, is passed along its face at the same time, thus 
taking off the slightest amount of etal, but bringing out a 
plane riace par illel to th giass slate Fig. 2 shows the 
construction of the slide holder more clear] A steel dis 

fitted with a plug having the proper taper serves as the fou 

dation of this device, as also of another described later o1 

and is practically a face plate for the he On this disk is 
bolted another d ot woo rh ece O vOoo . aced y 
a third disk. of sheet iron, the thickness of the slide. and cut 
out as shown. The wooden disk is also grooved out in such 
a manner that the fingers can be used for quickly inserting or 


taking out the glass slid Spring clips hold the slide firmly 
in place. 


+} 


For the grinding, as well as some of the polishing, the 


writer formerly made use of disks of hard wood attached to 


the above mentioned face plate, on which were glued the vari 


ous kinds of emery clot! trouble was exper 
enced from the tendency of the wood to warp, thus causing 


the disks to run out of true and consequently render them 


unfit for the work in hat It was with pleasure, therefore, 
that a modification of Prof. Arnold's apparatus was adopted, 
as shown in Fig. 3. Instead of a wooden disk, an iron one 

used, on which the emery clot s stretched™by_means~of"a 


steel ring. This device gives excellent satisfaction and is 


used with the lathe running very slow, the mounted “section 
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ing pressed gently against the cloth and frequently held at 


lifferent angles in the grinding plane Inthis manner goo 
results are obtained, and by using newer! oths to begir 
perations, and the old and worn ones to end them, the s« 
tion is left smooth and free from all but the slightest 
cratches. Hand polishing is now resorted to as the best 
method of completing the work \ planed block of cast iron 
is taken, and on it is mounté piece of clot well presse: 
own Ihe finest and best wash« grade of rouge obtaina 


ble is now sprinkled on this cloth and t section carefully 
polished to remove practically all but the last traces of micro 
scopic scratc hes. This method is employed when a dead flat 
result is desired When, however, a species of relief polish 
is to be produced that is, when the softer parts of the sec 

tion are to be cut away by the entrance of the flexible bed 
leaving the harder portions to stand out in relief, the cloth is 
mounted on soft wood, or better still, on a sheet of rubber 
steam packing. This method is advised by Mr. P. Kreu: 

pointner, the well known expert on the physical properties of 


iron and steel 


While polishing, etching can also be done Prof. Osmond 
recommends for this purpose an infusion of licorics This 
process enables one to study the section while it is being fin 


ished up, an important tem in this line of investigation 


Polishing sections which are not to be etched is very tedious 


work, as it must be confessed that it is almost impossible 
to attain perfection. When, however, etching is to be done 
afterwards, and this is nearly always the case, it is not so 
lificult, for the structure comes out wonderfully under the 


influence of corrosive liquids 


In general it may be said that the lighter and more pro 


longed the etching, the better the result; and while one part 


in 500 of nitric will bring out the structure beautifully, the 


slower and lighter action of iodine is to be preferred. Th« 
following formulae may serve as a basis for this method of 


etching: Seven grammes of iodine dissolved in 200 grammes 


+ 


of alcohol give a mild etching fluid, while a stronger solution 


is made by dissolving one part of iodine and two parts of po- 


? 


tassium iodide in 10 parts of water lhe process of etching 


may be carried out by immersing the section in the etching 
fluid, face up, and keeping the fingers off, a warning whi 


will be heeded after i has become necessary to repolish 


few sections. After the etching fluid has begun to take effect, 
t and quickly washed in running hot wa 


e 1s taken ou ng 


ter and then carefully dried with a clean old linen rag, pre 


lid 


caution being taken that the slide does not 


become warm 


h during the washing to soften the Canada balsam and 





the microscope, and this process repeated ntil the structure 


is brought out in the desired detail 


Methods of Securing Records. 


We come now to the uestion of recording the structura 
appearance of the metals under examination [wo methods 
are in vogue, each ably contended for, a combination of bot} 
probably peiny best alculated to serve a purposes lhe 
first, Prof. Arnold's method, is to call to aid the camera lucida 
and to draw the picture as projected on the paper. It is mucl 


used in England, and does very well if the personal equation 
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flexible and therefore more in use, is to photograph the field 
of view by means of a camera specially arranged for the pur- 
pose. Nowit will be readily seen that a careful observer who 
will photograph his subjects for record, and in addition will 
draw any special characteristic feature observeed in the sec- 
tion as supplementary information, will have notes of greater 
value than the one who uses only one of the two methods. 
Observations thus recorded become of great value in the pro- 
cess of summarizing, and for purposes of instruction a clear, 
sharp sketch, without blending or detail, sometimes brings 
out a point very clearly, which would otherwise be lost to any 
one not familiar with the proper valuation of photographs. 

The camera lucida being familiar to every microscopist, 
there remains only to describe the apparatus for photograph- 
ing the picture shown by the microscope. This is illustrated 
in Fig. 4. It will be seen that we have here a camera, micro- 
scope, and lamp; every one of these pieces of apparatus 
specially arranged for the purpose. While no illumniation 
equals that of daylight, the requirements of the work are such 
that means must be had to render available for immediate 
use a uniform and never failing source of light. This is best 
supplied by the arc lamp, to be met with, as a rule, in found- 
ries generally. The photo-engraving lamp shown is tilted at 
an angle so that the strongest light rays may be utilized. A 
thin sheet of mica placed between the condensers and the 
lamp may prevent an accident to the glasses. These are 
three in number and of a curvature so calculated that the 
concentrated beam of light is thrown directly into the tube of 
the microscope. After the triple condenser system comes a 
solution of alum which absorbs most of the heat rays; then 
come two diaphragms which cut out all scattering rays, and 
finally a thin layer of a solution giving monochromatic light 
which filters out all rays but those best suited for photo- 
graphic purposes, thus giving a correct color value to the 
negative taken. The accepted standard for this solution is 
160 grammes of dry copper nitrate, 14 of chromic acid, and 
250 c. c. of water. The solution is to be used .4 inch thick. 
The microscope is fitted with Beck’s vertical illumina- 
tor, which gives a direct and very satisfactory illumination 
of an object even with very high powers. The camera is 
so arranged that a great range of movement can be had, and 
the whole outfit is carefully adjusted so that the lines of vision 
and light are exactly centered through their respective paths. 

There remains in conclusion but to express the hope that 
the systematic study of cast iron may be taken up generally, 
and that the definite results so far obtained by chemical and 
physical methods of testing may be supplemented by the 
microscopic. The writer cannot help the thought, however, 
that somtime in the yet distant future it may happen that the 
case will be reversed; and that a close inspection of the iron 
by microscopic methods may be checked by chemical tests 
only as an extra precaution, in buying material for specified 
purposes in structural engineering. 








“ S. S. Knicut, who was proba- 
bly the youngest man in attend- 
ance at the Cincinnati meeting of 
the Western Foundrymen’s Asso- 
ciation, takes a place alongside 
many who count one or two de- 
cades more, when metallurgical 
,experience is made the measure. 
Born in the Centennial year, Mr. 
Knight has just come to his ma- 
jority; yet for several years he 
has been in close touch with the 
most practical side of the chemis- 
try of iron and steel. His train- 
ing has been largely under private instruction and in the 
work-a-day school of actual industrial operations. For the 


past two years he has been connected with the Addyston Pipe 
& Steel Co. as chemist. His first contribution to foundry as- 
sociation literature was a paper before the American Foundry- 
men’s Association at Detroit last May, on ‘‘ The Value of 
Chemistry in the Foundry."" A companion piece is his paper 
at Cincinnati last week on ‘‘ The Value of Physical Tests.’ 
Mr. Knight's part in the discussions at Cincinnati was ably 
carried through, showing him to be ready, resourceful and 
tevengiay equipped in the specialty which he has followed 
up with such assiduity. 





of the artist is not considered. The second method, more 





THE VALUE OF PHYSICAL TESTS.* 





BY S. S. KNIGHT. 
The advent of various systems for the grading and mixing 
of irons by physical tests has led me to think that this topic, 
although old, may yet afford opportunity for investigation. 
Especially within the last year has much antagonism been 
shown between the exponents of these systems of physical 
testing and consequent foundry regulation and those who are 
using the means of chemical science to the same end. Itisa 
strange, but nevertheless noteworthy, fact that the promulga- 
tors of mechanical testing have but one critcism to make on 
the work of their antagonists, and that is that their employ- 
ment is not economical. As to how far their claims are sub- 
stantiated by facts, we will now proceed to investigate. 
According to the best authorities mechanical analysis is 
founded upon the discovery that the shrinkage in iron varies 
inversely as the silicon contained therein. Tersely speaking 
the measure of shrinkage is equivalent to the determination 
of the silicon. To experimentally determine if such be the 
case, two bars were cast one foot long and one half inch 
square, the same being the measurements preferably used by 
mechanical analysts. Both bars were cast from the same 
ladle of iron, one with the metal very hot and the other after 
the metal had been re-heated by the addition of less than five- 
tenths of one per cent of ferro-manganese. Timewas given 
for the surface of the metal to strongly glow and then the 
second bar was poured. The bars analyzed as follows 


FIRST BAR. SECOND BAR. 


SiliCOM ........0ceeeeeeeeeee 2.256 pet cent. ee 2.197 per cent 
Phosphorus .............. ae a PROBPMOTUS nccoccceseee O48 * “ 
Manganese ......... —— —_— =. = Manganese........... .. 1.112 1 
Shrinkage per linear foot... .11 in. Shrinkage per linear foot... .17 in 


Both bars were cast in the same position, and aside from the 
treatment mentioned all conditions were held as nearly alike 
as possible. According to theory our proportion of silicon in 
the second bar should be 11:17::X (or silicon in the second 
bar) :2.256 or X¥=1.459. You will note that this is .738 per 
cent less than the actual silicon contained. We are not sur- 
prised that Mr. Keep and the other exponents of this system 
are more or less prejudiced against chemists at large if they 
suppose that one-half of one per cent is the ultimate accuracy 
of their practical knowledge. 

Let us look at the same case from the practical side. 
posing we knew the silicon of the first and second bar and the 
shrinkage of the first, to find the shrinkage of the second. 
2.256: 2.197::X (or the shrinkage of the second bar) : 11 (the 
shrinkage of the first) or X¥=.15 

Suppose this iron were being used in a 24-foot cylinder 
flanged at both ends, then the error in estimating the shrink- 
age would almost be one-half of an inch or enough to insure 
both flanges shrinking off. And yet in the face of all this it 
is claimed that the physical test system is economical. Let 
us take a glance at how such saving would result from the 
use of this system in a shop casting one such cylinder in a 
flask every day. From our previous observation we see that 
if the rule were adhered to our casting would be lost regu- 
larly, and counting $10 as the total cost other than metal for 
such cylinders, we would have in one year of 310 working 
days $3,100 lost on the work alone, or enough to maintain a 
chemist and laboratory in opulence. 

No doubt Mr. Keep will say that if the first casting is lost 
through shrinkage, any one would use more soft iron. In 
that case his system becomes but a means of guessing and 
not an accurate, scientific method. When capitalists’ mil- 
lions and all of the employment resulting therefrom are sub- 
mitted to the chance of a guess, no theory that maintains 
such a performance can be called a discovery or its constant 
use be honored by the name of a system. 

When it is stated that it was discovered that shrinkage 
varied inversely with the quantity of silicon contained in the 
metal, it should be known that the discovery was only partly 
made. The facts are that shrinkage varies directly as the 

ontent of sulphur, manganese, combined carbon and tita- 
nium, and inversely as the silicon and phosphorus content. 
However, this variation is in no case in a true ratio, since the 
more of the affecting metalloid the iron contains, the more is 
its action facilitated or hindered as the case may be. 


Sup- 





*Read at the Fall meeting of the Western Foundrymen's Association at 
Cincinnati, O., Oct. 18, 1897. 
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We suppose that all will acknowledge that each foundryman 
should strive in every way to better his profession. If it were 
not for this constant groping after the truth and the actual 
facts, what would cause the large attendance at the meetings 
of the associations? In connection with this desire for facts, 
please think of two foundrymen, one possessing a laboratory 
and chemical facilities and the other with a testing machine, 
price $200. The first through constant experiment and care- 
ful analysis would soon become a master of his trade, while 
the other would be bound completely by the rules of the system 
he was using. He would be forced to bid only for work such 
as he had made, since he would be unable to form any idea 
of the requirements or cost of new work. While the first 
could be constantly cheapening his process and adding to his 
store of metallurgical knowledge, the second could never make 
any discoveries or advancements in mixing his metals. Let 
me give an example taken from fact of the actual utility of 
chemical facilities. A foundry never before having made al- 
kali kettles wished to bid upon such work. A sample of an 
old kettle was obtained and analyzed. The work was se- 
cured and 15 ten-ton ketles made without a single loss. Such 
facts speak for themselves and show conclusively the actual 
value of scientific methods as applied to practical industries. 

Of all the discoveries that have been made in recent years 
in iron metallurgical work there has been only one that a 
foundryman equipped with a mechanical testing outfit could 
possibly have made and it is a noticeable fact that even this 
was made by a chemist. I refer to Mr. Outerbridge’s discov- 
ery; and here it would be well to observe that facts are found 
out and discoveries made only after patient, methodical, in- 
telligent toil, and are very seldom, if ever, the results of lucky 
guesses or haphazard work. Doubtless had it not been for 
his chemical research along the line of his discovery Mr. 
Outerbridge never would have arrived at the conclusions 
which have made him so justly famous. 

Before leaving this phase of our subject, let me cite another 
instance where chemical science scored a point that mechani- 
cal testing never could have made., While using high manga- 
nese irons we found that our test-bars made from these mix- 
tures invariably broke, higher than a corresponding mixture 
of low manganese metal. Scores of analyses were made to 
prove the cause of this phenomenon and in every case high 
mangaense was shown with no other phenomenal feature. 
Low manganese irons were tried having enough ferro-man- 
ganese added in the ladle to place the content of this element 
over one per cent. 
high manganese iron had been used. The two test bars given 
below will show for themselves the advantage of gain in ulti- 
mate strength to be made in this manner. Both bars were 
cast on end and broken 36 inches between supports on a 
Riehle machine having the load applied at the center with a 
uniform acceleration. 

First bar 


The results were the same as if originally 


928 pounds breaking strain 
88.100 of an inch deflection 
971 inch thickness 
.13 inch to one foot shrinkage 
.950 inch width. 
Its analysis was as follows 


ES ee 1.98 per cent. 


IE recnncetitaenns oso per cent 
Phosphorus _— . 555 ° r 


Manganese 1,002 

This bar had a small amount of ferro-manganese added in 
the ladle, the iron being held until it flashed strongly before 
pouring. 

Second bar 
736 pounds breaking strain 
97 inch deflection. 

988 inch thickness 
12 inch to one foot shrinkage. 
.990 inch width. 

The analysis of this bar was practically the same as of the 
first except in manganese, which was It was 
also a plainly noticeable fact that the chill was less deep and 
the grain more uniformly close. As far as known this work 
was original with the author, and although the gain in 
strength and diminished chill:was so great no detrimental 
qualities were given the iron except the increased shrinkage 
which was directly due to the increase in combined carbon, 


-712 per cent. 


which the metal took from the ferro-manganese. 

Hundreds of corroboratory bars and other tests might be 
given, but these will prove the correctness of the statements 
made as well as any evidence could. In connection with 





manganese and its influences upon chill it will no doubt be 
interesting to know that many car-wheel foundries are using 
ferro-manganese to keep down the chill, and thus are at lib 
erty to use greatly increased quantities of remelt in their mix 
ture and very little pig metal. 
in the ladle as described and as much remelt carried as 85 per 
cent. 
the combined carbon and to eliminate the sulphur. The first 
effect will be readily explained by the analysis of ferro-mat 


The ferro-manganese is added 


The action of the manganese seems to be to increas 


ganese which will run about as follows 


REI once nce ces cescesecccsecse cccescecacsncnneccecones 8o per cent 
Combined carbon g 
Iron bepeseacnenant 


4 , 
’ 12 


The second or eliminating action has as yet not been satis 
factorily explained although it is known that preferentially 
sulphur combines with manganese instead of iron. It is 
known, however, that the action is greatly facilitated by th« 
presence of a basic slag and all metallurgists who have in- 
vestigated the science of metallography agree that no pig 
metal even when cold is free from slag, so that when liquid, 
its presence is almost certain. Presuming this to be the case, 
the reaction would take place as in the basic steel furnace; 
the sulphur of the iron sulphide combining with the manga 
nese and again combining with whatever base of the alkalies 
or alkaline earths that might be present. In cooling, this slag 
would naturally separate itself from the metal in a larger de 
gree, and hence its method of eliminating sulphur 

While speaking of the relative value of physical tests, it 
may be interesting to consider briefly their worth as absolut 
It will be 


understood that the value of any test is in a direct ratio to the 


measurements of the qualities of various materials 


similarity of composition and structure existing between the 
test piece and the finished product whose qualities are sought. 
Since Bessemer steel is more homogeneous than most other 
grades, tests taken from it are far more correct and more 
closely approximate the qualities of the heat than those aken 
from open-hearth billets. However, in the best Bessemer in 
gots the segregation of phosphorus is so great that tests taken 
before the metal has passed through the mill, are of little 
How much greater then must be the chance 
of error in determining the qualities of cast iron which has 


absolute value. 


been melted in a cupola, where the more fusible components 
of the iron mixture melt, and are tapped out leaving the more 
refractory to come out at some future tap. 

It has been common experience in one of the large foundries 
that the first tap of the day was uniformly softer than that of 
any other time during the heat, when the same mixture was 
being charged on. A few analyses upon this point taken on 
three successive days may be of interest. 


FIRST METAL TAPPED OUT METAL FROM FPOURTH TAP 


Silicon oes 2.739 per cent Silicon . 2.102 per cent 
Silicon eee 2.89. * Silicon 2.007 
— 2.624 Silicon 1.902 


In connection with what has been written of late upon the 
comparative fusibility of hard and soft metals, these analyses 
seem to bear valuable testimony. ‘The author's intimation in 
a previous paper that invariably hard metals would fuse at a 
higher temperature than soft ones has been severely criticised. 
Lack of time has been the only cause for not making a num 
ber of experiments upon all brands and grades of metal to es- 
tablish the truth in regard to this matter. 
ses given would seem to strongly support the author's theory 


However, the analy- 


and it has been without exception our experience that regard- 
less of the combination of metalloids, silicon is the most potent 
factor in determining the temperature at which cast iron 
melts. 

Before concluding, one means of physical testing which has 
demonstrated its merit*must be mentioned, and that is the 
microscope. The invaluable work which has been done in 
the last year by the foremost investigators in the field of iron 
metallography has made the microscope in the hands of the 
experienced and competent metallurgist, a neccessary adjunct 
to every progressive steel mill and iron foundry. The dis- 
covery and isolation of martensite has cleared away the mists 
of ignorance and doubt concerning the cause of the famous 
phenomenon of Goré. It only remains for the chemist to 
settle forever the dispute of the eminent microscopists, Os- 
mond and Howe, as to whether this martensite is an allo- 
tropic form of ferritic iron or but a kind of iron carbide, and 
if soto determine its composition. Personally it may be said 
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that we have been using a microscope in our laboratory for 
the last year and it has given perfect satisfaction. The longer 
it is used the more necessary does it become and the more val- 
uable does it prove itself to be. 

The elaboration of the knowledge of the world upon the con- 
stituents of iron and its consequent physical properties has 
proved to be of great commercial value. For instance, in de- 
termining what iron to use in dynamo field castings, the amount 
of ferrite contained in the iron proves to be in proportion to 
the number of lines of forces per unit area that the metal will 
carry. Some pearlyte and cementite should be present, how- 
ever, in order that the fields may possess the proper amount 
of residual magnetism: This shows one application of tech- 
nical scientific knowledge to industrial work. 

In conclusion it may be stated that the commercial value of 
a laboratory will be in direct proportion to the liberality of 
its equipment and to the competency of the operators em- 
ployed. Physical tests will be found valuable only as they are 
made on reliable apparatus, and it may be put down for a 
fact that no system of testing or any machine will ever be 
equal to the ingenuity of a trained and competent man, situ- 
ated with such facilities at his disposal that he may use his 
knowledge to the best advantage. 





MOLDING SAND.* 


BY D. H. TRUESDALE. 

In these progressive days when there isa constantly growing 
demand for castings of a better quality, and foundrymen are 
striving in every way to make better work, and in many cases 
failing to produce satisfactory results, it seems proper to call 
your attention to what I believe to be one of the most prolific 
sources of failure. 

Molding sand being the most important factor in the pro- 
duction of good work, it follows that it is of the greatest im- 
portance that the utmost care should be taken in selecting 
sand that is the most suitable for the work to be made. At 
the same time it is important to obtain a more thorough 
knowledge of the elements of which the best sand is composed. 

The first thing to be taken into consideration is what are 
the necessary elements of molding sand, and in what propor- 
tions should they be combined. There are four qualifications 
that are absolutely necessary; these are, refractory qualities, 
porosity, fineness and a sufficient bond. Let us take these up 
in the order named. 

First, refractoriness: The element which possesses this 
quality in the greatest degree is silica. Silica is found to be 
a component part in all the sand that is furnished to the foun- 
drymen, but often in such small proportions that the sand is 
absolutely worthless. Being practically non-fusible, it fol- 
lows that sand containing the largest percentage of silica that 
it is possible to work will give the best results. Only 
sufficient alumina should be present to form a perfect bond in 
connection with the water necessary to make the bond com- 
plete. 

My experience in the foundry business having been alto- 
gether in the line of light castings, such as stove plate, hollow 
ware, and work of a similar character, I shall confine myself 
to what I believe to be the best sand for work of that class. 

I take it to be self-evident that the only properties neces- 
sary in molding sand are silica and alumina. The presence 
of lime, magnesia, metallic oxide, etc., are detrimental. Of 
course I know that it is practically impossible to get sand 
with just the proper amount of silica and alumina in combin- 
ation. To remedy this trouble, I have found the best way is 
to make the mixture yourself. To do this in a practical man- 
ner all that is necessary is to get the ,pure silica, or as nearly 
so as possible—and it can be had up toys percent pure—and 
mix with a fine strong sand containing at least 60 to 7o per 
cent alumina. It is impossible to give the exact proportions 
it would require in each case owing to the variation in the 
sands that are found in different parts of the country. Theo- 
retically, the proper proportion of silica is go per cent to 10 
per cent of alumina, but it will be readily seen that these 
proportions are, in the every-day hurry and push of the mod- 
ern foundry, very difficult to keep up, as the clay in the 
strong, fine sand, vitrifies, and adheres to the castings each 





*Read at the Fall meeting of the Western Foundrymen’s Association at 
Cincinnati, O., Oct. 20, 1897. 
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day, so that the proportions would be changed after each 
heat. satis 

I have found from practical experience that from 33 to 4o 
per cent of silica with such sand as I spoke of before, gives 
the best results, making castings with a smooth surface and 
sharp lines, and also, what in my estimation is of greater im- 
portance, enabling the foundryman to dispense to a very large 
degree with the use of foundry facings. 

There are on exhibition here some specimens of ‘‘ art"’ cast- 
ings, also some ordinary stove plate made in the manner spoken 
of, that will speak for themselves, which you are invited to 
examine. 

Second, porosity: It is hardly necessary to say much about 
this, as every one understands its importance. It will be 
found that by the use of silica, owing to the crystal formation 
of the particles, this property will be preserved to a degree 
that will in a great many cases render venting unnecessary. 
I have seen large and intricate castings that have been con- 
sidered hard to make, owing to the difficulty in venting them, 
made with complete success without the use of a vent-wire, 
which result was brought about solely by the use of silica 
sand. 

Third, fineness: ‘This is a matter for which there can be no 
rule, as the term fine sand is a very indefinite one. What one 
foundryman terms fine sand another would pronounce coarse; 
so the question of a proper degree of fineness must be left to 
individual judgment, in accordance with the work to be made. 
I wish to say, however, that in my opinion a proper use of 
silica will enable the foundryman to use sand that is much 


} 


finer than 1s commonly supposed possible on medium |! 


neavy 
work, thereby making castings with a better surface than 
with coarse sand. 

Fourth, bond: By this is understood that constituent which 
joins and holds the particles of silica together during the pro- 
cess of pouring For this alumina or clay is found to be the 
best, as silica, having absolutely no adhesive powers by itself, 
must have some material possessing the adhesive or ‘‘sticky"’ 


property necessary to hold the particles together while the 


—T . ° * . + ‘3 4 
mold is being filled. No more alumina or clay should be pres 
ent than is necessary, as any increase over the proper percen- 
tage makes bad, rough work by its melting and adhering to 


the castings, causing extra expense in cleaning, and at the 
same time incurring the hability of loss; in many instances 


causing blow-holes owing to the increased density of the 
S Ss 


mold, thus preventing the rapid escape of the gases. 

As we have to use water to complete the bond and 
upon it to keep the mold intact, while being poured, it follows 
as a matter of course that the sand that will stand the use of 
the greatest amount of water is the best sand. In all cases 
as much water should be used as possible and at the same 
time prevent “‘blowing."’ 

A judicious use of more silica in the sand will convince any 
foundryman of its value, and once having proved it, no back- 
ward step is likely to be taken. 

The ideas presented in this paper are solely the result of 
several years experience in the use of silica sand, after hav- 
ing proven to my complete satisfaction its value in the pro- 
duction of good castings. : 

There is another feature in connection with silica that I 
have not spoken of, but it is well worth considering, that is its 
use in making cores. It will be found on trial, that cores 
made with it alone and oil, will result in smoother, cleaner 
castings than any other core sand, at the same time dispens- 
ing entirely with ‘‘ core wash "’ of any kind, as the refractory 
powers of silica absolutely prevent any burning of the sand, 
causing the core to fall out at the tap of the hammer, leaving 
a very smooth, clean surface, better than I ever saw by the 
ordinary way of making cores. Also the sand can be ‘used 
over again indefinitely, as it is in no way injured or changed 
by having iron poured on it, except to be discolored by the 
burning of the oil, which does not alter its value. I have 
tried this repeatedly and know from experience what I say is 
true. A trial will convince any one of the fact. . 

I cannot but believe that a more thorough study of the 
value of silica in molding sand will yield what all engaged 
in the business must admit is greatly to be desired, that is, 
the production of better and smoother castings, resulting in 


economy in cleaning, finishing, etc, as well as gratifying the 
pride of every true foundryman. 
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THE MELTING OF IRON IN THE REVERBERA- 
TORY FURNACE AND THE CUPOLA. 


BY BE. H. PUTNAM, 


If the young man wishing to learn iron founding so as to 


become a foreman could be sufficiently impressed with the 


importance of a thorough knowledge of the art of melting 
iron, his progress would-be much more rapid and his success 
Many a first-class molder has utterly failed 


far surer. as fore- 


man simply because he could not melt iron successfully. One 
of the chief hindrances to the progress of the novice is the 
marvelous melting done (on paper) by some modern foundry- 
men. The young man thinks he must melt 12 or 
‘* burst,”’ 


Don’t do it, my young friend. 


14 to 1 or 
and so he—bursts! 
Use enough fuel to insure 


hot iron at every tap, from first to last every day in the 
year; and, other things equal, your per cent of good castings, 
in excess of your competitor’s who melts 14 of iron to 1 
of coke will pay for all of the coke that both he and you use, 

The melting of iron is indeed a great art, and the furnaces 
employed therein have been of many various designs; but 
probably the best of all is the reverberatory furnace. True, 
the cupola is usually preferred for ordinary castings, simply 
because it is the cheaper, and the castings produced therefrom 
But, on the 
other hand, in certain classes of product, the matter of quality 


outweighs the question of cost; and then the reverberatory 


though not the best, are nevertheless acceptable. 


furnace is used. 
in conjunction; as when the cupola will not hold sufficient iron 
for a large casting. 


Sometimes both styles of furnaces are used 


Then, the reverberatory furnace, heated 
of the 

Here 
for the 
Though the reverberatory furnace is em- 


by firing, as usual, becomes the storage receptacle 
molten iron tapped into it from the adjacent cupola. 
the iron is kept hot till enough has been accumulated 
casting required. 
ployed in the melting and refining of all sorts of metals, yet 
its principal function is in the melting of cast malleable iron. 
Though the cupola is often used with advantage in this very 
important branch of iron founding, yet where great ductility 
and strength are required, the 
always be 
quality much better than that from the cupola. 
more nearly perfect in homogeneity; it is 


reverberatory furnace should 


used, as it unquestionably produces iron of a 
That is, it is 
much stronger, 
and it may be bent and twisted, after annealing, much more 
than cupola malleables would bear. This fact does not how- 
ever utterly condemn the cupola asa melter for malleables, be- 
cause there is a very large class of castings that are for all 
practical purposes quite as good for having a strength in- 
termediate between that of gray iron and the strongest mallea- 
bles. a great many 
malleables employ both kinds of furnaces 
two 


manufacturers of cast 
And some 
blast and natural 
I am of opinion, however, that the natural 
often the United 
for Yankee push will not forego the use of an acces- 


For this reason 
use 
kinds of reverberatory furnaces 
draught furnaces 
draught 
States ; 


sory that makes fair speed. 


furnace is not seen, at least in 


Reverberatory Furnace Construction. 


There have been tried many modifications of shape, and of 
proportion in the construction of the furnace, in order to 
economical melting. The first desideratum is, of course, hot 
molten iron; then economy of fuel. To this end the sectional 
area is greatest at the hearth, and diminishes rapidly toward 
the stack. A few years ago, all of the blast was introduced 
by way of the ash pit, through the gratebars. But 
not produce perfect combustion, a large amount of fuel in the 


this does 
shape of smoke escaping through the stack. 

To remedy this, air is projected in from above at the 
bridge-wall, or furnace, end of the hearth. This portion of the 
blast enters through a number of small pipes, say, three 
inches or four inches diameter, whose longitudinal direction 
is such as to deflect the heat on to the iron in the 
hearth. Thus, this added blast of atmospheric air produces 
more nearly perfect combustion, and tends to direct the heat 
to where it is most needed. 


down 


The bed, or bottom of the hearth, is composed of fire sand. 


The toughness of this course-sand bed, after firing over it for 
a couple of hours, is remarkable. The fire vitrifies the sand, 
but does not melt it. The hearth, therefore, becomes an un- 


broken and unbreakable floor upon which the heavy pigs of 
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iron may be thrown without any dang ff their breakin 
through. 
The hearth, or portion of thi nace containing the iron, 


is lowest at the section where the tap hole is located, midway 


between the bridge-wall and the opposite end, the depth be- 
ing governed by the disposition of the fire sand The dept! 
is determined by thx juantity of iron s to be melte 

The hearth should be always as shallow as convenient for the 
amount of the ‘‘ heat’’ or charge, so as to hol e iron well 
up against the action of the flame. The cope of this style of 
furnace 1s constructed of *‘ bungs,’’ so-called \ solid arched 
top would not answer because the heat ntense that 
the bricks would frequently cave in, in various places, and 
then, in order to repair, the whole roof or cope would have 


unbearable 


filled 


to be torn down. This would make simply an 


expense. The bung is a skeleton frame of sact iron 


with fire brick set on edge and held in place in the frame by 


means of a bolt which traverses the whole length of the bung 


This 


so adjusted as to press against the outer brick at each 


turned 


and projects through a washer at each end. washer is 
end of 
the bung, the nut being long wrench. 
The bricks 


Their faces should 


by a he avy, 


are of the oblong shape, commonly called square. 
be rubbed together till they fit closely; 


} 


then they are dipped in a batter of fire clay, and set in place. 


There is but one row of brick to each bung, and the bungs 


are set side completely 
After the furnace 


more or less, a few of the bungs are 


by side across the furnace till it 


covered. has been fired for two hours, 


from about the 


removed 


middle of the furn*ce, the charge of iron is thrown in and the 


bungs are then replaced. All cracks or appertures should be 


carefully stopped with mud. A few extra bungs should al- 
ways be kept ready so that, if in the progress of a heat, any 


one or more of the bungs should give way, as indeed they 
sometimes do, it can be replaced without loss of time, or 
waste of heat. Just outside of the furnace, in the floor un- 
der the tap hole is a good sized pit partly fill vith dry gang- 
way sand. This is a very important feature, and, though I 
have seen a furnace without it, yet 1t ought under no circum 
stances to be omitted For the iron apt to get away at 
times, and when there is no pit, it runs all over the floor, com 
pelling the workmen to run away, burning the man who is 


ips fina getting the a 


trying to stop the tap hole and perh: 


vantage and taking its own extravagant way till the furnace 


is emptied. But with the pit, if the stream of iron gets a 
momentary advantage, still, as the iron falls down into the 
dry sand in the pit, it is at once covered from sight—there is 
no danger of its burning any one, and everybody knows it 
and so no harm is done. The walls of this pit are simply 
four cast iron plates set on edge. When the bull ladle is 


should rise 


used the shank rests upon the end plates, whic! 
somewhat above the floor. 


Quality of Iron to be Used. 


A different grade of iron is used in the reverberatory fur- 


nace from that which is chosen for the cupola. The iron 
which comes from the cupola is, 


grade that went into it. 


approximately, the same 
But that which comes from the re- 
verberatory furnace is of a distinctly different grade, some- 
times widely different. 


from it practically as fast as it melts. 


Iron melted in the cupola is drawn 
] 


the iron that is 
melted in the reverberatory furnace remains under the action 
of the fire until all the charge is melted, and 


sufficiently hot and fluid for casting. 


has become 
This protracted firing 
burns away the silicon to a greater or less extent, thus ren- 
dering the carbon less apt to separate into the graphitic form 
in the casting. Of course this also takes place in the cupola, 
but to a very slight extent. So in making malleable iron 
from the cupola the mixture of iron put into it is, as to com- 
the 
reverberatory furnace a mixture is used whose proportion of 
combined 
it will 
casting. 


bined carbon, nearly what it will be after melting. In 


less than 
hot 


carbon, is, before melting, very greatly 


inevitably be by the time it is sufficiently for 

In the making of malleable iron castings, the carbon should 
be combined with the iron to such an extent that no graphitic 
carbon may be seen in the fracture of the casting. That is, 
the carbon should be wholly in the combined state. And the 
mixture of irons for either style of furnace should be, to speak 


popularly, as soft as possible, consistent with this result. Any 
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further firing or hardening is injurious, rendering the anneal- 
ing more difficult. 

Iron having the carbon in the combined state has a white 
fracture, is very hard, brittle and weak. Extract the carbon 
from this iron and it will be very soft, ductile and strong, and 
of solid structure. Iron having the carbon in the uncombined, 
or graphitic state, is soft and strong to a degree; that is, it is 
simply common gray iron. Extract the carbon from it and it 
will be a weak, cellular, worthless mass, because the graphitic 
carbon lies in interstices of the iron. Therefore, in order to 
benefit iron by extracting the carbon, the latter must be first 
chemically combined with the iron, when its removal will 
leave no pores or spaces between the particles, or atoms of 
iron. 

Iron for Chilled Castings. 

In making chilled rolls car wheels and other chilled cast- 
ings, the desideratum is to have the carbon in the combined 
state in a portion of the casting only. While it is true that 
malleable cast iron before annealing is almost, if not quite, 
as hard as chilled iron, yet the hardness is merely incidental, 
resulting from the, purposed, combination of the carbon. I 
may as well here state that chilling is also very frequently 
employed in malleable iron manufacture for the purpose of 
combining the carbon by rapid solidification in heavy por- 
tions of the casting; also in angles, where otherwise the 
shrinkage would cause a ‘‘crack’’ or separation of the iron 
crystals. For shrinkage is invariably from an angle in at 
least two directions, if no chill is used. But suddenly solid- 
ifying the iron at the angle by means of the chill causes it 
to contract at the time when it can draw freely from the sur- 
rounding fluid iron, and therefore no fracture results. 

Combination is effected in malleable iron in order that the 
carbon may be extracted without leaving any porosity; thus 
producing a soft, strong iron; but in chilling the combination 
is effected with the express object of hardening. Fortu- 
nately, also, the chilling process causes the iron crystals to 
arrange themselves longitudinally perpendicular to the sur- 
face of the casting. This presents a surface of the utmost 
uniformity of texture and of the least possible porosity. 

Iron comes from the smelting furnace in six or seven dis- 
tinct grades, each grace varying in composition, so that any 
desired mixture may be formed by the educated manipula- 


Uniformity of the mixture is of high importance gen- 


tor. 
And 


erally, and in malleable and chilled castings especially. 
this is emphatically true in the case of chilled rolls. 

While either the cupola or the reverberatory furnace may 
be used in this work, yet undoubtedly the higher degree of 
perfection may be attained with the latter. I will not go so 
far as to say that this degree of perfection is always essen- 
tial. Perfection is the costliest thing known to the mechani- 
cal world; and even an approach thereto is more than the 
average buyer is willing to pay for. In deciding as to the 
expediency of employing a mechanical process, the first nec- 
essary question is, will it pay? 

To operate a reverberatory furnace economically there 
must be three heats a day; and it would take a pretty good 
sized business in this specialty to permit of this. However, 
the art of melting iron in the cupola has advanced so rapidly 
of late years that the objections that formerly stood against 
this method have been largely stripped of their importance. 
The chemical changes necessary in the production of mallea- 
ble cast iron render the reverberatory furnace almost indis- 
pensible in that branch of founding. But these do not obtain 
in like degree in the manufacture of chilled rolls and of chilled 
castings generally. The skilled founder of chilled iron cast- 
ings can be sure, therefore, of a product from the cupola of 
such uniformly excellent quality as to render him properly 
indifferent to the claims for the reverberatory furnace. 


Cupola Management for Chilled Work. 


It is not only possible, but it is easily practicable to pro- 
duce from the cupola a uniform grade of iron day by day the 
And this is the essential thing in making 
In the first place. the sand bottom in the 
But the question arises, What is 
Well, it is rather difficult to de- 
to cause the 


year around. 
chilled castings. 
cupola should be dry. 
meant by the word “‘dry.”’ 
fine. It should not have sufficient moisture 
slightest danger of scabbing, or of making the molten iron 
boil, It should not be packed with a rammer, but should be 














trodden to moderate compactness with the feet. This will 
make possible the easy escape of the steam and gas through 
the sand and out of the cracks between the drop doors and 
the iron bottom. Then the fuel for kindling the fire should 
be dry. I have known wet kindling wood to change naturally 
soft gray iron to perfectly white iron. The walls of the 
cupola at the melting zone should present a fire brick surface 
and not a wet, mud surface. Sand stone spalls, or any 
sufficiently refractory material may be used for repairing, in- 
stead of fire brick, if desired. After *‘trimming out’’ the 
cupola, throw thick, heavy mud, preferably of fire clay, into 
the space to be repaired. Then carefully imbed the fire brick 
in such a manner as to present’as little mud surface as pos- 
sible. 

The sum of area of tuyeres should exceed that of the blower 
outlet by about 50 per cent. This, in order to compensate for 
the greater frictional surface and for the partial obstruction 
by the fuel. The coke used should be the best foundry coke 
and the bed should have sufficient depth to insure hot iron at 
the first tap. 

The proportion of fuel to iron thereafter should be such as 
to insure hot iron at every tap—which is equivalent to stating 
that you must not try to melt 12 lbs. of iron to one of coke. 
For, though it is generally claimed that hard iron melts at a 
lower heat than soft iron, yet it cannot be claimed that it 
‘“‘ stays melted ’’ so long as soft iron. That is, a greater heat 
is required to make it fluid. Homogeneity is essential in 
chilled iron and extreme fluidity promotes this. 

The size of the pieces of iron that enter the cupola should 
be proportioned to the size of the latter. This is far more 
important in chilled iron work than in ordinary casting. The 
mixture must be right, and if the pigs are long enough to 
cause any clogging of the cupola, a perfect mixture will be 
impossible. Let the fire burn through the bed of coke, and 
immediately charge the iron. Keep the cupola full to the 
charging door, till all the stock for the heat is on. 

Provide a cupola ladle that will hold at least one charge of 
iron and tap into this till nearly full, before taking away the 
pour. This should give a pretty good mixture of iron. If 
you attempt to do without the cupola ladle and tap directly 
into the small pouring ladles, a portion of the iron may be too 
hard and another portion too soft. In charging the cupola, 
do not make the charges too large or the mixture may not be 
thorough. 

The cupola should always be charged by a written formula 
and that formula should be kept, at least for a time, to refer 
to in case a change is desired. Every time the cupola ladle 
is filled a test casting should be made before the ladle is quite 
full, and this, cooled by plunging in cold water, should be 
broken, to ascertain if the chill is of the mght depth. If too 
hard or too soft, tap into the ladle again before pouring and, 
if the mixture charged was right, your cast will also probably 
be right. By examining the test casts closely, any corrections 
desired may be made from day to day. 

In conclusion, I will say that three or four different irons 
in a mixture, always including a liberal per cent of scrap—say 
40 Or 50 per cent—are much better than a less number of 
different brands. If there is a bad quality in one of the 
brands, not so much of it enters into the mixture, and the 
qualities of the other brands tend to neutralize it. 

However, a good mixture may be made of two irons, and 
the current product of scrap and sprues provided the two 
irons be not too diverse in grade. Do not try to make chilled 
castings from all coke iron. \ But, having a good charcoal 
iron to rely upon for chilling tendency, modify that tendency 
by the use of some coke iron, if you choose. 





Bips for the plant of the East Chicago Iron & Steel Co., of 
East Chicago, Ind., were called for by Receiver A. M. Turner 
on Oct. 12, but none were received, and the plant is still un- 
sold. It is said an understanding was had between intend- 
ing bidders that no bids should be put in until the court re- 
duces the minimum purchasing price, which was set at $50,- 
ooo. It is understood that the creditors will petition the court 
to do this. 





We are authorized to state that the report that Rogers, 
Brown & Co. have leased the property of the Valentine Iron 
Co., at Bellefonte, Pa.. with the intention of operating the 
plant is not correct. 
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THE MANUFACTURE OF EMERY WHEELS. sciences corundum is rated next to the diamond in hardnes 
| — and after es em¢ 
It gives Jhe /ron Trade Review pleasure to present Both eme 1 for use in about 
some half-tone illustrations and some descriptive detail of the the same way Chey ar rushed down to different degrees 
process of manufacturing emery and corundum wheels, as of fineness, and after being eal are graded in different 
carried on at the plant of the Sterling Emery Wheel Mfg sizes, ranging from N These es 
Co., of Tiffin, O. This company is a leading, if not the fore- take their names ym t b es to the linea 
most, manufacturer of abrasive appliances in the country ch of the w clo ivh w ‘ : ade ‘ 











FIG. I.—MIXING DEPARTMENT. 


Emery and corundum are practically the same abrasive, for coarser sizes are used most in making emery and corundum 
the part of the emery that does the work is corundum. Eme- wheels 
ry isa mixture of corundum and the so-called oxide of iron, The principal reason for using more emery than corundum 
the percentage of the latter sometimes running over 50. is the difference in cost. Miners of emery ore in Turkey re- 
Emery is mined in Asiatic Turkey, in the Island of Naxos, ceive but six or seven cents per day, while the minimum 











; and in Chester, Mass. The Chester emery has a larger per- wages paid to miners of corundum in this country is not less 
centage of corundum than the foreign emery: Corundum is than 70 cents per day. Emery ore is brought to this country 
found in commercial quantities only in North and South Caro- largely as ballast, and the cost to land it is therefore about 
lina and Georgia, although there is some of it in Alabama one-twentieth the cost of transporting corundum from the 
and Eastern Tennessee. Corundum, being free from an ex- mines to the same points in this country 
cessive percentage of foreign matter, possesses much greater The bond or cement holding the grains together in both 
polishing and grinding qualities than emery. In the arts and emery and corundum wheels is practically the same. An 
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emery wheel is made of such diameter and thickness as will 
best suit the work required of it. It is made in different de- 
grees of hardness, some work requiring a soft, some a medium 
and some a hard wheel. It is also made of different sizes of 
emery grains, according as the work to be done is coarse or 
fine. 

The chief uses of emery and corundum wheels are to finish 
up and give a smooth surface to iron, steel or other metallic 


in use that it is impossible for any manufacturer to carry a 


full stock, and most orders have to be 


made up after they are 
received. Few buyers understand this fact, and orders are 
not placed as far in advance of needs as they should be; and 
buyers often fail to allow for the time necessary to make a 
wheel properly. 

The three classes of emery and corundum wheels are know! 





FIG. 3. IRUIN 


substances, stove castings, agricultural implements, machine- 


ry, tools, cutlery, etc. Large quantities are used, as is well 


known, for gumming saws and grinding planer knives. In 


fact, they are sometimes called rotary files. But grinding 


polishing, sharpening and shaping metal and wood sub- 


as ‘‘ vitrified,’’ ‘‘ silicate ’’ and ‘‘ chemical The vitrified 
rESTING ROOM. 

wheel, of which there are the most in use, is burned in kiln 

The “‘ silicate '’ comes next in quantity used. It differs fro 


sed to hold the particles of emery 


the ‘‘vitrified’’ in the bond u 


and corundum together; in being molded and tamped in 


molds instead of being cast in 


ust the sizes required; in bi 








FIG. 4.—TAMPING TH 


stances do not cover all their uses. The Sterling emery 
wheel works have made wheels for grinding feathers. 
also does the work similar to that required of the planer and 
lathe. . It is claimed, indeed, that the uses of the emery wheel 


can be so varied and developed that the business is really but 


Emery 


in its infancy. 
There are already such a variety of grades, shapes and sizes 





MIXTURE IN MOLDS 


ing baked in ovens for a much shorter time and at not near as 


also in that it can be made with or without a 
The Sterling Emery Wheel Mfg. Co. makes both 


wheels, and also a 


high a heat; 
wire web. 

‘vitrified’’ and “ silicate’’ 
wheel, which combines the best quali 


the straight 
semi-vitrified 
ties of the other two. 

Referring to the illustrations of the principal departments 


‘‘silicate’’ 
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of the plant of the Sterling Emery Wheel Mfg. Co., at Tiffin, 
O., view No. 1 shows the mixing department, the large tanks 
at the rear containing the different numbers of emery and 
corundum. A weighing appliance is underneath each, thus 
allowing the mixer to draw such sizes and quantity as is 
needed for the mixture. The wheels, after being mixed, are 
In the next room, the sha 


ing department, the vitrified wheels are shaved down to 


put in a dry room for one night 
nearly the required size, leaving just enough allowance for 
contraction in burning. They are then placed in a large dry 
room and remain there until thoroughly dry before being 


placed in the kilns. Illustration No 2 shows the kiln men 
drawing a kiln, the wheels having been subjected to a heat 
of between 2,500 and 3,000 degrees for about hours, thus 
becoming thoroughly vitrified and one solid mass. 

The next process is shown in Fig. 3 where the wheels ar: 
trued up and turned to exact size They are then tested at 
a speed giving them a working strain of more than double 
that at which they should be run when in actual use. Besides 
this test every wheel is tapped by an expert with a hammer 
the last thing before being packed for shipment, to make 
doubly sure that no unsound wheel leaves the factory. Mor 
over, every emery wheel should always be tapped in this way 
just before it is placed on the machine for use, as it is not 
unusual that a wheel is so handled in transit that a latent 
crack is started, which does net manifest itself until the wheel 
is in actual use. Another pertinent fact is the statement of 


an Ohio State inspector of factories that he found in a 


t ieast 
nine cases out of ten, where emery wheels were broken, in the 
hands of the user, that the breakage was caused by the work 
ing man in putting the wheel on the machine. 

Fig. 4 shows the principal process in the manufacture of 
‘silicate "’ wheels made by the 
The men are at work tamp- 


This requires skill and ex- 


the ‘‘advance safety” or 
Sterling Emery Wheel Mfg. Co 
ing the mixture into the molds. 
perience on the part of the molder, as he must get the mixture 
in equally, and in such a way that the wheel will be of the 
same hardness through and through, and hence run true and 
In the center of this wheel a wire web is 
After the wheels are molded to a 


cut uniformly. 
placed when so desired. 
proper size, they are baked in the oven shown at the rear of 
the illustration. They are then taken to the turning depart- 
ment, illustration No. 3, where they are trued up and tested 
by the same process as in the case of the ‘Sterling’’ or 
‘ vitrified '' wheel. 

The factory of the Sterling Emery Wheel Mfg. Co. is so 
arranged that the raw materials come in at one end, and pro- 
ceed by regular stages to the other end, where the finished 
product is packed for shipment.: The shipping facilities of 
the concern are excellent Side tracks extend on both sides 
of the factory and direct connections are made with the numer- 
ous trunk lines reaching Tiffin. 

In addition to the growing home demand, which has mad 
the business at Tiffin a steadily increasing one, the company 
is building up a fine foreign trade, the reputation of its prod- 
ucts abroad, as well as at home, being of the best. 





Tue Philadelphia Commercial Museum has established a 
laboratory of tests and technology as an adjunct of its scien- 
tific department. Its main object is the examination and 
analysis of raw and manufactured products sent to it by 
manufacturers of the United States or from any of the coun- 
tries represented in its collection. It was started because of 
the constant receipt of ram products requiring analysis to 
demonstrate their availability for American manufacture. 





Tue foundry and machine shop of the Frank-Kneeland Ma 
chine Co., Pittsburg, have already felt the revival in trade 
and have been running for some time to their fullest ca- 
pacity. Among recent orders are a universal mill, transfer 
tables, shears, etc., for the Granite City steel department of 
the St. Louis Stamping Co. ; 26-inch sheet mills, shears, etc., for 
Reeves Iron Co., Canal Dover, O.: addition to Pennsylvania 
Tin Plate Co.'s plant, at New Kensington, Pa., consisting of 
two 26-inch hot mills, two 22-inch cold mills, and doubling 
and squaring shears. A large lever shear with 14x16 engine 
attached, for cutting four and a half inch square steel, is 
just being completed for the Monongahela Furnace depart 
ment of the National Tube Works Co., making the second 
shear of this size furnished that company. ther orders for 
shears, sand and chilled rolls, general castings, etc., have 
been received. 
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RECEIVED FROM THE TRADE. 


The Moore Mfg. Co., in sending out some fresh literature 
concerning its chain hoists, steel door hangers and rail and 
other specialties, announces its removal from Milwaukee to 


the works of the HP Nail Co, Cleveland, and that all mail 


hould be addressed to it at Cleveland 


A late leatiet of the Harrison Safety Boiler Works, of Phila 


lephia, contains an illustration showing the pipe connections 


to a Cochrane special heater or receiver offered as a 


suggestion of simple, practical piping. but rcular adds 


that the designer of the steam plant can atta any system 
he desires and get excellent results from the | hrane heater. 
They are built for a working pressure of 15 pounds per square 
inch 

Genera! catalogue No. 28 of Henry R. Worthington gives 


several impressive proofs of the magnitude of the business so 
long conducted under this name. The Worthington hydraulic 
works were established in 1845 and from the first have been 
devoted solely to the manufacture of pumping machinery. 
Over 100,000 pumps, hundreds of them being of the largest 
capacities built, have been put out at the Worthington works 


and the annual capacity to-day is 14,500 pumps. Of the 
triple expansion, high duty compound and high duty triple 
expansion forms, more than 260 have been built for water 


world. Up to Aug. 1, 1897, 


works in various parts of the 
their aggregate daily pumping capacity was over 1,600,000,- 
ooo gallons and the aggregate daily capacity of all the Worth- 
ington pumping engines in water works service was over 
4,150,000,000 gallons, equivalent to 2,880,000 gallons a minute. 
here are 110 pages ol half-tone illustrations and details, the 
larger portion being taken up with descriptions of pumps; 
then follow in turn illustrations and descriptions of the 
Worthington condensers, steam accumulator, marine feed 
heater, etc 

The Gobeille Pattern Co., Cleveland, gives food for thought 
in one of its most recent circulars. Starting with the asser 
tion that ‘‘ because of good times, old concerns will go behind 
and newer ones will forge ahead"’ it suggests that if the 
reader will make a list of the past presidents of the National 
Association of Stove Manufacturers, the six leading stove 
manufacturers of 1877 and the six leading stove manufactur 
ers of 1897 something will strike him. Making the point a 
little plainer, the statement follows that reputation, good will 
and long and honorable business career count for little unless 
a concern constantly caters to the public in the matter of pat- 
terns. Then comes the application, which the reader is apt 
to guess before he reads it 

Bundy steam traps are the burden of a little special cata- 
logue, pocket size, issued by the A. A. Griffing Iron, of Jer- 
sey City. Illustrations of these traps in various services are 
given, and facsimiles of awards received at various home and 
foreign expositions 

Jas. L. Robertson & Sons, successors to Hine & Robertson 
Co., 204 Fulton st., New York, devote a recent catalogue to 
Engravings 
The points 


the Robertson shaking and dumping grate bar. 
show the important features of its construction 
emphasized are the ease and slight expense of inserting re- 
pair parts, the bars being a series of replaceable leaf castings, 
a best quality wrought iron cross bar protected from the 
heat, and double bearings, in which friction is reduced to a 
minimum evidence of 
efficiency and durability and recent changes in design have 
margin of the 


Seven years’ tests are cited 


tended greatly to increased strength. The 
catalogue is devoted to a number of coal-saving devices 
manufactured by the company—the Hine eliminator, the Kel- 
lam damper regulators, Robertson's oil filter, exhaust head, 


steam separator and oil extractor, etc. 





H. S. Vrooman, dealer in molding sand, fire brick and 
other foundry supplies at 220 W. 2oth st., Chicago, reports 
having had a very good business since starting up for himself, 
and that the prospects for an increase are excellent. Mr. 
Vrooman is well known by the foundrymen in the Chicago 
district, as he was for a long time connected with one of the 
foundry supply houses of Chicago as salesman, and was 
treasurer of the Western Foundrymen’s Association at one 
time. His long experience as a salesman of foundry supplies 
insured the success he has had since embarking in business 
for himself. He handles a high grade of supplies which are 
giving satisfaction to his customers. 
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COMPARATIVE FUSIBILITY OF FOUNDRY 
METALS.* 


BY THOS. D. WEST. 


The first paper treating of this subject was read before the 
Pittsburg Foundrymen’s Association, June 28, 1897, and was 
published in full by The /ron Trade Review, July 1, the 
August Foundry,the Journal of the American Foundry- 
men's Association, Vol. 3, Nos. 13-14, and London Engineer- 
ing, Sept. 19, and reviewed by the Engineering Magazine 
for September. The first paper illustrated the writer’s com- 
parative fusion test cupola and gave among other things, a 
series of tests which prove that iron made hard by reason of 
low silicon and high sulphur will come down faster, or require 
less heat to melt it, than iron made soft by reason of high 
silicon and low sulphur, when the carbons are alike and all 
conditions are the same as regards the working of a cupola. 

This paper, aside from presenting several important dis- 
coveries, shows that a chilled body of iron will melt faster 
and require less heat than a gray body, both having been 
poured from the same ladle or cast of iron, or in other words, 
being of the same chemical composition, aside from differ- 
ences in the relative proportions of combined and graphitic car- 
bon due to the rate of cooling. It presents a series of experi- 
ments proving that steel proper requires higher heat than cast 
iron to fuse it, and that remelting of steel in contact with in- 
candescent carbon wholly destroys its original character. 

Comparing the fusibility of gray and chilled bodies both of 
the same composition, was suggested by Dr. Moldenke, the 
experienced metallurgist of the McConway & Torley mallea- 
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“Read at the Fall meeting of the Western Foundrymen’s Association at 
Cincinnati, O., Oct. 19, 1897. 








ble iron works, at the Pittsburg foundrymen’s meeting las 
June. To do this, the writer has designed the following sit 

ple plan: A heat of chilling or No. 3 charcoal iron, desig 
nated as heat No. og, and 4 (the iron being furnished 
by Dr. Moldenke) then poured 
into sand and chill molds placed side by 


Tables 3 
is caught in hand ladles and 
side. This gives 


wholly gray body of iron 1n the casting coming from the sand 


















































mold and a wholly chilled or white, crystallized body of 
from the chill or all-iron mold, both, it is to be remember: 
being from the same ladle of iron. 
TABLE 4.—CHEMICAL ANALYSIS AND SPECIFIC GRAVITY OF GRAY ANI i 
CHILLED IRONS 
“ ioe 1 , Analysis of castings 
Heat Nos ) I btained from the ’ 
rath heat 
Kind of metal =|s=\ = == e= ==!) == ==\ e=|= 
charged ELUE £2102 2 Ge &2 OE F z 
1 & ee ee oe = ae ¥ 
alysis let- ‘ 
yo aisicinoigiriciairi];yi.« 
Total carbon. 3-94 |4-10 |4-060 (4.30 [4-30 4-47 4-40 4 68 4-62 ‘ 
. Z r- 3 ex = - — —_ < 
Graphite ca 306 2.90 |0.16 2.42 [2.68 2.% 2.6 0.00 } 
Goommusead - | |) Chl] f 
carbon SS 1-20 3-90 [1-93 1-62 1-57 4-20 2 ‘ 
Silicon...........{ .82 | ."§ | .75 | -63/| -68 of ¢ 57 sé 59 
Sulphur........ 02 3 | .03 04 03s 4 iS 8 
Manganese 78 66 66 | .53 54 31 8 22 
Phosphorus.. 232| .248) .240 .274) -285| .237 -254, -254 -25 
oalietieen —— = ete - ae 
Specific grav. 
Cal vent « 7.01 7-30 7.61 |7-35 on FeO |7-7 7-47.'|7-76 |7-46 








Rou 


* Combined Carbon 2 Gray 


GREY 


yhitic Carbon 


There are several very important features shown by the re- 
sults in Tables 3 and 4, aside from proving that a chilled iron 
will melt faster or require less heat than a iron of the 
same composition. Before proceeding to discuss these fea- 
tures, attention is called to the fact that Dr 


gray 


Moldenke 
oborated the results given in Table 3 by testing the compara- 
tive fusibility of chilled and gray bodies of the same iron in 
an open-hearth furnace, which he did with rolls cast fr 
heats Nos. 9 and 11, Table 3. 

Figs. 1 and z show fractures of gray and 
from heat No. 1o, and are from photographs 
Moldenke as also are those shown in Fig. 3. 
the value of Dr. Moldenke’s fusing tests, | would 
first paper with his discussion appended, showing just how 
he makes comparative fusing tests in the open-hearth fur 
nace. It will be well also to mention that the gray or 
rolls which have been used in all these comparative tests wer« 
all tumbled so as to get the sand off them thoroughly befor: 
they were charged. 

Before discussing the results shown by Tables 3 
will be well first to clearly describe the plan observed in car- 
rying through the eight heats shown. 

For heat No. 9,.charcoal wascharged in both chambers or 


cor- 


chill rolls taken 
taken by Dr. 
To emphasize 


refer to my 


} 


sand 


and 4, it 
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RS 
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HARRISON SAFETY 
BOILER WORAS 
PH/LADA. PA 
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FOR TAKING WATER OUT OF STEAM 


ATORS 





shafts of the cupola and run out of one tap hole, the metal be- 
For 
heat No. ro the sand and chill rolls from heat No. 9 were charged 
in their respective sides and the two tap holes used. The 
melted iron as it ran from this heat throuzh open tap holes 


ing poured into sand and chilled molds from one ladle. 








GRAY R Cui R 
ropned into 1d molds. one beir st under each ¢t } ' 
trop} , int ana moids, he vein set uncer each tap noi 
0 give a block o on from each side about six inches 


diameter six inches hig This tenth heat had both sides 
run into sand molds, instead of having sand and chill molds 


used as shown in heats Nos. 9, 11, 13, and 15, for the purpose 
of learning which would be the harder iron when remelted, 
that which had been chilled or that which had not. Heat No 


1r melted down the gray blocks obtained from heat No. to 


and this iron was again run into sand and chill molds or roll 


Heat No. 12 


rolls obtained from heat No 


and chil! 


last 


castings. was a remelt of the sand 


11 and was the fourth and 


heat of a continuous remelt of the original charcoal pig used in 
heat No. o 
zrade of pig was used as in heat No g as a check to learn if 
& ~ 


Heats 13 and 15 were casts in which the same 


similar results would be obtained by extended experiments, 


and heats 14 and 16 are used as a check on heats No. 10, in 


the same manner. 
The analyses given under A, B, and C, Table 4, for heats 
When run 


1 


Nos. 9 and 10 will also serve for heats 13 to 16. 
metal was run into 
No. Io. Heat No 


17 is a high manganese and phosphorus pig, which was run 


ning the 16th heat the sand and chill roll 


sand molds the same as described for heat 


into sand and chill molds to make rolls that were used for heat 


No. 18, from which the gray and chilled metals as they came 


TABLE 5.-—CHEMICAL ANALYSIS OF CHILLED AND GRAY IRON RE-MELTS 








Analysis of |Analysis of |Analysis of |Analysis of |Analysis of 
gray blocks|gray blocks |gray blocksichilled and/gray blocks 





Descrip 




















tion of - 
7 obtained obtained obtained sand rolls obtained 
iron and . 
heat No frm roth | from 16th | from 18th icharged on from 
7 heat. heat heat 20th heat azoth heat 
v v é ‘ v . 236 \| 27 v 
hee be be - - =o — » - N 
Classifica- | = = = = = = Pel eris — 
tion of g e M4 g - c = sic g 
re-melts we ee lee se ce es eS et i eel es 
ae = : a" = ay — Se =~» ev = © 
4 > — > 4 => = = 
S = sE— £6 sE— = S 4 =a ish | £E 
a° 10 i U- id OF £210 F zs 
al _ — ~ — a = 
Aualysis A? Bo | C2 D2 } F2 G H2 I2 Ja 
letter 
Total car 4-3 4-3 4-3 ‘ 2.94 3.1 s 3. & 3-88 | 3.95 
bon 
Graphite 2 , sia. 
: 2.41 2 0 
carbon ™ . ac ‘ 3-4 
Combined 
carbon 1.98 1.62 / 2.1 . 42 72 | «1.55 1.73 | 1.55 
Silicon 63 65 87 55 69 | 1.55 1.57 | 1.29 | 1.39 
Sulphur 4 035 4 45 ‘ 45 3 3 042 4 
M anganese &3 4 45 62 1.2 42 135 126 
Phosph'us 74 28 25 2 3 ; 364 5 
own were both run into sand molds to further test the ques 
tion whethe remelt of chilled iron would not be as soft as 


Heat No. 19 is a No 


ame grade 


uundry all coke iron, w was also run into sand and chil 
molds. Heat No. 20 is made from the sand and chill rolls ob- 
tained from the toth heat, both of which metals were run into 
sa molds as heats Nos. 10, 16 and 18. Analyses of the gray 
and chill ro emelts e all shown in Table « 


Economy and Advantages of Chilled or Sandless 


Pig Metal. 


‘ 


It has been the weneral belief 


chilled would upon 
> 


nere iron once 


harde: 


This 


being remelted produce a much 


casting than if the same iron had never been chilled 


belief is so strongly maintained by founders that in selecting 
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STEEL 


scrap iron for mixtures with pig metal to make light or heavy 
machinery castings, etc., some will reject the scrap that has 
been chilled, if it can be done, lest it might cause hard spots 
in a casting or make the whole too hard. Of course it is to 
be understood that if a casting shows a chill, it is evidence 
that the gray body of the casting, if used for scrap, is not ac- 
cepted as a soft iron, as if no part of the casting exhibited a 
chill; for, as a rule, founders know such fractures are 
not to be graded as soft iron. Nevertheless, they do not 
know, as far as the writer is aware, that instead of a chilled 
iron body giving a harder remelt, it actually gives the re 
verse results, so as to make a casting slightly softer by having 


the chilled scrap used than if it had been rejected and only 


the gray body utilized. While this knowledge would always 
have been of much value to the founder, there has been no 
time that it could be turned to more profitable account than 
at the present. 

There are a few progressive founders that are not aware of 
methods now used at two Pittsburg furnaces where the cast 
ing of pig metal is done in iron chills instead of sand molds. 
These methods were described in the /ron A ge and The /ron 
Three or four years back such a 


Trade Review recently. 
product of chilled pig metal would be rejected by almost all 
the foundry trade simply because we then judged pig metal 
by fracture; and if anyone then even suggested charging pig 


metal that was chilled, or partially white, thinking thereby 

to obtain a gray casting, he would be considered insane. But 
. 

} 


thanks to chemistry and the good work of our foundrymen’'s 


associations and co-workers, we now know fractures are de- 
ceptive and that the true character of pig metal is only shown 
by analysis. It may be asked what evidence there is aside 
from the drilling tests to prove that the chill roll remelt was 
softer than that of the gray. This is answered by referring 
to the columns Bz, D2, F2 and J2, Table 5, and noting the 
greater silicon and graphitic carbon existing in the chill re- 
melt than is found in the gray. The writer's attention was 
first drawn to the fact that the chill remelt was softer than 
that of the gray, in drilling to obtain material to make the 
analyses. The drill worked so much easier in the chill remelt 
than in the gray as to be a matter of much surprise. To make 
sure the touch was not deceptive, others were asked to try the 
drilling, and they all concluded the chill remelt drilled softe: 
than the gray in the first two casts. The drilling test seemed 
io be very important, as one element in testing the hardness 
of the iron. We therefor arranged that future tests could 
have something more reliable from which to record results 
than the mere sense of touch. The drill press used is of the 
type worked by a lever to feed the drill. On the lever we 
affixed a 15-pound weight at a given point which was notched 


so that the weight would always be placed in the same posi- 
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tion. After a well sharpened twist drill was attached and all other_laboring work. Taking all together it is to the interest 


ready, the drill was started and allowed to run exactly half a of all to use chilled cast pig metal, instead of the sand bed pig 
minute. By drilling several holes in this manner, alternately as at present. 

in each of the respective blocks, we could then, by measuring 

their depth, intelligently tell which of the two was the softer eee 


This process was followed in testing the blocks coming from 
heats Nos. 18 and 20, which were made partly as checks on 
the first two heats Nos. 1o and 16. It is to be said that the | 
drillings of the whole four heats Nos. ro, 16, 18 and 20, showed 

the chill remelt to be softer than those of the gray iron 
It will be noticed also that these four remelts are distinct 
in testing different grades of iron, so as to cover a wide 
range of metals; from those that would take but a slight chill 


on the surface of a casting up to those that would chill its 


whole body as displayed in Fig. 2. 

The economy and advantages to be obtained by using 
chilled pig metal in foundries and in Bessemer steel works 
may be stated as follows: First, being a harder iron by 
reason of its chill, or having its carbon largely in the com 
bined form, as well as having the pigs free of sand, less fuel 
will be needed to melt it, and it can be made to come down 
faster in the cupola, thus saving time in melting. Second, 
the pigs being sandless there will be needed less fluxing and 
slagging of a cupola in large heats and this will also give a 
cleaner iron out of small as well as lagge heats from the tap 
hole. Third, its being chilled will cause it to be broken more 
easily. 

These are the benefits to the founder and steel-maker. The 
furnaceman is also benefited. There is a considerable saving 
in making iron, and casting in chills dispenses with the most 
arduous labor that man can do. Any one watching iron 
breakers walking over a semi-molten bed of pig metal, break- 
ing it from the sows and then loading it for carriage out of 
the casting house, to make room for another cast before the 
metal is cold, will appreciate this. There is nothing that 
troubles furnace managers more than to find and hold men 
that.will stick to such laborious work, for if a man. lasts ten 
years at it, he is generally of very little value afterwards for Fic. 4. West's Liguip Baru Comparative Fusion Trs1 
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Comparative Fusion Testing by Immersion. 

Before proceeding further there is one experiment to be de- 
scribed that the writer has designed, and would like to have 
founders try. At Fig. 4 is seen a three-quarter inch rod in 
the hands of a molder, being held over a ladle that has fixed 
to its end a roll casting made in the mold seen at Fig. 5, the 
upper half S being all green sand held in a wooden box and 
the lower a chill or iron mold, made in halves and held together 














Fic. 5. West's CoMmpaRATIVE Fusion Test Mo up. 


by a ring at T, the whole resting on a bottom block U and the 
metal being poured in at Q. Now it will be seen readily that 
a casting made in such a mold would haye one-half wholly 
chilled or body hardened and the other of a softer or more com- 
plete gray mixture, which, if held in a bath of molten iron or 
steel, would be a very pronounced test to assist in showing 
whether hard or soft grades of iron when charged intoa cupola 
or air furnace as such would melt the faster. The cut seen in 
Fig. 4 shows aroll having chilled and gray iron ends, that was 
made in the mold seen at Fig. 5, which was immersed in a 
crane ladle bath of liquid iron to test which end would go the 
first. The cut at Fig. 4 shows the exact appearance of the 
specimen as it was taken out of the crane ladle bath of molten 
metal, just as the chill end V was about to disappear entirely, 


and which we have found in all cases to melt away five to ten 
minutes faster than the gray end X. As the question of en- 
couraging the manufacture of chilled or sandless pig by the 
blast furnaceman, which this paper is advocating, is an im- 
portant one, the writer would advise all to try this experiment 
and in doing it many will find themselves surprised at th: 
rapidity with which the chill or body hardened end melts com- 
pared with the gray or soft end of the testspecimen. Thes« 
experiments would turther demonstrate the economy in 
fuel and time in melting to be secured by the use of chilled or 
sandless pig in the foundry. The design of this method while 
simple and inexpensive, is very satisfactory and effective 
There are many ways in which its use could be applied by 
metallurgists and founders, to test and demonstrate the com- 
parative fusibility of metals immersed in a bath of liquid iron 
or steel. In using this device, some judgment will have to be 
used as to the size of the test roll and ladle for its immersion 
For a roll of two to three inches diameter a ten hundred 
pounds or over ladle will be necessary, but rolls about one 
inch diameter could often be melted down in a bull ladle hold 
ing 200 to 300 lbs. of iron before the metal would get too dull 
These rolls are well made about 12 inches long and are se- 
cured by the end of the rod seen curved around it tightly in 
the center. All sand and scale should be well filed or ground 
off from the sand end of the roll so as to have it free from 
foreign matter, the same as in the chilled or hardened end, to 
make conditions alike in each end as far as possible 


[CONCLUDED NEXT WEEK. ] 





Tue Akron Steam Forge Co.’s plant at Elwood, Ind., was 
sold Oct. 14 to Col. Geo. T. Perkins and Geo. W. Crouse, of 
Akron, O., who will operate the plant. 
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Ravenna and Alliance................ * 5:00 pm * 8:40am 


Philadelphia and New York.....*11:10 pm * 4:30 am 
Baltimore and Washington...... *11:10 pm * ‘ ‘g am 
Alliance and Pittsburgnh........... *II:10 pm * 4:30 am 


Mt. Vernon and Pan-Handle Route 


FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati...............% &50 am * 5:30 pm 
Akron and Columbus................ * 8:50 am * 5:30 pm 
Akron and Columbus............... t 1:40 pm f12:10 pm 
Col. Cin. Ind. & St. L oe 8:00 pm * 7:30 am 
Col. Cin. Ind. & St. L } 11:20 pm 


The Cleveland Terminal & Valley R. R. Co. 


B. & O. System 


Depot toot of So. Wete~ St. 
City Office 241 Superior St. 





Arrive. | Depart. 


Valley Jctn. & Wa ay Stations..| 6:20 P M| ma 10AM 
Akron, Canton & Valley Jct.../*10:00 a M| 3:30 Pp M 
Akron, Canton & Chicago.......| "8:10 a mM .- PM 


Akron, Canton & Wooster, 
Defiance, Garrett, Mari- 





It is one-third the weight of the Scotch Boiler for the 
same power and efficiency. 
ing, and easy to manage. 


ALMY WATER TUBE BOILER CO., 
178-184 Allen’s Ave., near Rhodes $t., 


It is non-explosive. 


PROVIDENCE, &. 1. 


No prim. | 


lace 
land and Chicago. 


etta, Wheeling, Wash- | 12:25 P M/fI1:00 a 
ington, D. C., and Balti- 
SE atenrnnhentsneenisteepeemeress j 


{Daily except Sunday. “Daily. Pullman’ s Pal- 
tibule sleeping cars between Cleve- 
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The Fairbanks-Morse Gas and Gasoline Engines | 
possess the same standard of excellence as the Fairbanks | 
Scales. We also manufacture Steam Pumps, Tanks, 
Wind Mills, Clutch Pulleys, etc. 

Electric Lighting and Water Works Plants for factor 


ies and residences a specialty. 


SE & CO., 109 Water St., Cleveland, 0, 
COMBINATION WASTE-HEAT AND DIRECT-FIRED 


High-Pressure Weater-Tube Bollers 


EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE. 
STEEL JACKET, LINED WITH BRICK. 
SINCLE BOILERS OR COMPACT BATTERIES. 
CREAT SAVING OF FLOOR SPACE AND FUEL. 
A HICH CLASS BOILER WITH AN UNEQUALED 
RECORD. 


CORRESPONDENCE SOLICITED 


THE HAZELTON BOILER CO., 


SOLE PROPRIETORS AND MANUFACTURERS, 
Builders of Stacks, Tanks and Miscellaneous Metal Work 














GENERAL OFFICE 


716 East 13th St., NEW YORK, U.S. A. 





Telephone 1229, 18th Bt. N. Y, 


Oable Address, “ Paila,”’ N. ¥ 
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EW 


The ABCof Iron 


A book for foundrymen. It is 
issued in cloth binding, and gives 
much valuable matter on how to 
reduce cost of mixtures, and on 
grading and numbering of pig iron. 
What 
Constituents of Iron 


CHAPTER HEADINGS [ron is 


it? Pig Iron. 
Numbering of Pig Iron. Grading of Iron 


How to reduce cost of mixture. Steel, 


Physical Defined 


Statistics. 


Properties of Metals 


Early History and Manufact 


ure of Iron. 


FORMER PRICE, $2.00 


NOW -: $1.00. 


ORDER OF 


THE IRON TRADE REVIEW CO., 


27 Vineent St., CLEVELAND. 





OLDS Sa ENGINE 


Has no movin 








parts in mixing device. The two poppet 
valves are operatec in a straight line by a plain eccentric from the 
main shaft. It does not balk in either warm or cold weather Is 
mechanic ally correct and endorsed by economists and insuranc« 
companies everywhere. Sizesi1to so H.P. Self-contained up 
right engines for light work. Mention paper 


OLDS & SON ENCINE WORKS, LANSING, MICH. 


y, | THE “BRIGHTON” 


{ 
Gas AND GaSoLine ENGINES 


ARE STRICTLY HIGH GRADE. 








CLAIMS. 


RELIABILITY, 
DURABILITY, 
SIMPLICITY, 
ECONOMY. 











Send for Catalogue 1 
| 

VERTICAL TyPE.—\ to 3% actual h. p 
Manufactured by 


PIERCE-CROUCH ENGINE 
NEW BRIGHTON, PA. 


WESTINGHOUSE, CHURCH, KERR & CO, 


ENGIN EE rs. 


Cco., 


HORIZONTAL TYPE.- 


sto soactual h p 











STEAM ENGINES. STEAM LOOPS. 
COMPLETE STEAM PLANTS. COMPLETE ELECTRICAL PLANTS. 
REFRIGERATING MACHINERY. 

COMPLETE ICE PLANTS. 
MECHANICAL STOKERS. MECHANICAL DRAFT. 
COMPLETE BOILER PLANTS. COMPLETE ECONOMIZER PLANTS, 








NEW YORK BOSTON. PITTSBURG. CHICAGO. 


EBNGINE UiATHEs 





THE LODCE & SHIPLEY M. T. CO., 
Cincinnati, Ohio. 





When yuu write to firms ad- 
vertised in our columns, please 
mention the fact that you took 
their address from our paper. 
They will thank you for it. 


EFFREY 


oller, Steel and Special Chains 


— Fror— 


ELEVATING 
wo CONVEYING 
MACHINERY 


POR HANDLING MATERIAL OF ALL KINDS. 


POWER TRANSMISSION 
MACHINERY. 


COAL MINING MACHINERY. 


Wire Cable 
Conveyors. 


For long and 
sbort distance 
conveying. 























163 Washi St. 
NEW 





26 Cortlandt Street. 53 State Street. Westinghouse Bidg. 171 La Salle Street. 





THE JEFFREY MFG. CO. 
- / Columbus, Ohio. 


el 
{ Send for Catalogue. 





1 
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THE BUCYRUS COMPANY, 


SOUTH MILWAUKEE, WISCONSIN. 
DREDGES, STEAM SHOVELS, EXCAVATING MACHINERY, 
STEAM AND ELECTRIC OVERHEAD AND LOCOMOTIVE CRANES, 
CENTRIFUGAL PUMPS, WITH SIMPLE, COMPOUND OR TRIPLE EXPANSION ENGINES 
PILE DRIVERS, WRECKING CARS, PLACER MINING MACHINES. 











We. SIZING AND STORAGE PLANTS 
BILLET AND SLAB CONVEYORS. 
BAR IRON CONVEYORS. 

MECHANICAL BOSHES. 


Complete Plants designed — erected with 
guaranteed re 


LABOR SAVING DEVICES 


OF ALL KINDS. 








PATTERSON, 





£ F= = Office, No. 108 Market St.. 
Siz ng and storage at J. A SOMERS FUEL (0., Crean, Ohio. PITTSBURG. PA. 
Thie Plant nae cop thtpughout is stecl except the filing iu sides and bottom. 's) «=—s LONG DISTANCE TELEPHONE 746. 





GENERAL ELECTRIC COMPANY 


Electrical Apparatus 
FOR THE ECONOMICAL OPERATION OF 


[ron and Steel Mills, Engine Shops, Factories of all kinds, Mines, etc. 


WATER-POWERS UTILIZED. 


ESTIMATES AND PRICES ON APPLICATION. 


Main Office, SCHENECTADY, N. Y. 
Sales Offices in all large Cities in United States. Foreign Department, 44 Broad Street, New York 


THE HOOVEN, OWENS & RENTSCHLER CO., Hamilton, O. 


Hamilton Corliss Engines 


Engines for Rolling Mills, 
Electric Railways and 
Electric Light. 














Engines of all Sizes and 
for all purposes. 





46 a th Canal St., Carcaco. 
nd 41 Co rtle ndt St., New Yo 
———-. wie Block, PITTSBURGH, Pa 
= + Room A, Lac lede Building, St Louis, Mo 
f ce €& MOORE & CO., SAN ‘FRANCISCO, Cat 
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STERLING EMERY WHEEL 
MFG. CO. 


TIFFIN, OHIO. 


CHICAGO STORE, 
47 & 49 South Canali St. 








Correspondence Solicited. 


ACENTS: 
Geo. Worthington Co. Cleveland. 
Somers, Fitler & Clarke, Pittsburg 








FOR SALE, CHEAP SECOND-HAND TOOLS. 


2—14 ins. x 8 ft. Lathes. 3—16ins. x 6 ft. Lathes. 1—10 


14 ins. x 6 ft. Lathes. 
> : ins. x 8 ft. Lathes 3—18ins. x 10 


ins. x Sft. Lathe. 2—18 ins. x 6 ft. Lathes. 6 
ft. Lathes. 1—18ins. x 12 ft. Lathe. 1—22ins.x 12 ft. Lathe. 3—24 ins. x 12 ft 
Lathes. 1—26ins.x12ft. Lathe. 1—26 ins. x 14 ft. Lathe. 1—26ins. x 16 ft. Lathe. 
1—30 ins. x 12 ft. Lathe. 2—52 ins. Radial Drills. 2—S8oins. Radial Drills. 36ins. 
x 26 ins. x 16 ft. Planer, Double Head. 

All of these tools are the latest improved and just as good as new, and can be 
seen at our ware-rooms on Second Street, Cincinnati. 


Dietz, Schumacher & Boye, Cincinnati, O 





is an increasingly valuable medium 
through which to sell aeepaeet 
to machine shop and foundries. 


Tne Iron Trade Review 


TRADE REVIEW. 89 


CLEVELAND 


To 


D200 “voceas 


ALSO DAILY LINE BETWEEN 


Cleveland and Toledo, 
Via “Cc. & B. LINE,’’ 


Steamers “City of Baffalo,” (new 
“State of Ohio” and “State of New York.” 
DAILY TIME TABLE 
Daily, Except Sunday, Until About 
December ist 
Lv. Cleveland, 7:00 Pp. M.| Lv. Buffalo 730 P. M 
Ar. Buffalo, 7:30 A. M. | Ar. Cleveland, 7:30 a. w 
CENTRAL STANDARD TIME 
Take the “C. & 8. Line” steamers and enjoy 
refreshing night's rest when enroute to Buffalo, 


Niagara Falls, Toronto. New York, Boston, Albany, 
1,000 istands, or any Eastern or Canadian Point 


Cheap Excursions Weekly to Niagara Falla. 
Send 4 cents postage for tourist pamphlet 
For further information ask your tearest 
Coupon Ticket Agent, or address 
Ww. F. HERMAN, T. F. NEWMAN, 
Agt Gen'l Manage: 
Cleveland, O. 


Gen'l Pass 





Persistence 
In Advertising 


Is one of the requisites of satis- 
In the 
which is 


factory results. expansion 


of business confidently 
expected in the United States in 
the very near future advertisers 
who have made themselves regu- 
larly prominent in the 
years will be first to reap the re- 


wards of persistent publicity. 


past two 





STURTEVANT ENCINES 


AND 







Blowers, 
Exhaust Fans, 
Forges, 
Steam Traps, 
Steam Fans, 
Heating 
and 
Drying 
Apparatus, 
ete., etc. 


i 
| 








GENERATORS. z 


BUILT FOR DIRECT OR 
BELT CONNECTION. 


34 Oliver Street, - 
131 Liberty Street - 
16 Sevuth Canal street, Chicago. 

135 North Third Street, Philadelphia. 





9 T0 100 HORSE POWER. 


Vertical and Horizontal, 
Single and Double, 


Simple and Compound. 


SEND FOR CATALOCUE No. 8!. 


BF. STURTEVANT CO, 


WORKS, BOSTON, MASS. 


WAREROOMS: 


Boston 
New York, 


London. 
Glasgow. 
Berlin. 
Stockholm. 


75 Queen Victoria Street, 
21 West Nile “ 
87 Zimmerstrasse “ 
2 Kungsholmstorg sad 








areas 
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BESSEMER PIG IRON, reer 2 
RAW MATERIAL |sorr sree {S025 M0 ntETS an 
py a A 
PAW Ano FoRmes sticeya” — FINISHED PRODUCT 
TIN AND TERNE PLATES. 


FETNA STANDARD IRON & STEEL CO. BRIDGEPORT, 


STRIKES THE CENTER BECAUSE NOTHING BUT THE BEST MATERIAL IS USED) 
’ “HONESTY IS THE BEST POLICY.” TO MAKE GOOD CAST- THE BOURNE-FULLER C0., 


INGS, USE THE BEST IRONS. 


CLINTON AND HECTOR '® and Bar tron, 


Inspected Foundry Irons 
——FOR 


SOFTNESS, STRENGTH, FLUIDITY, UNIFORMITY. Oglebay, Norton & Co., 
LAKE SUPERIOR IRON ORES. 

















MANUFACTURED BY 





— AGENTS — 
CLINTON IRON & STEEL CO. The Spanish-American Iron Co., 
FURNACES : Pittsburgh, Pa. NEW YORK OFFICE: No. 15 Cortlandt St. Santiago, Cuba. 
CLEVELAND. PHILADELPHIA. 























CLEVELAND, OHIO. 


SHIFFLER BRIDGE COMPANY, 








CAMBRIA STEEL. 

Stee! Rails, Blooms, Billets, Beams, Bars, Axles, Angles, M A HANNA & C0 
| eves eee ' 
| TS 

Structural Steels, etc. oi- 

CAMBRIA IRON COMPANY, S. W. Cor. 15th and Market Sts., opp. Penna. R. R. Station, 

Bldg.; Toledo office, The Nasby, No. 401; Cincinnati office, cor. Elm and Pearl Sts. PIG IRON AND COAL. 

Works at Johnstown, Pa. 

MERCHANT BAR STEEL: Including Tire, Toe Calk, Machinery, Carriage Spring, Rail- 

road Spring, Hoe, Rake, Fork, etc. 


Channels, Castings, Forgings, Zee Bars, Car- 
Channels, Locomotive, Car and —— Xl 
Philadelphia; Chicago office, Western Union Building; New York office, (for Rails | IRON ORE, 
and Axles), 33 Wall St.; Cleveland office,Bourne, Fuller & Co.; Detroit office, Newberry | 
GAUTIER STEEL DEPARTMENT OF CAMBRIA IRON CO., 
JOHNSTOWN, PA. 
AGRICULTURAL STEEL AND SHAPES: Finger Bars, Knife Backs, Rake Teeth, 
Bundle Carrier Teeth, Tedder Forks and Springs, Spring Harrow Teeth, Harrow (Drag) Teeth, 











Seat Springs, etc. 
PLOW STEEL: Fiat and Finished Plow Shapes, Digger Blades, Slabs (Penn and Pernot | BUILDING DEPARTMENT. 
Hammered Lay, Rolled Lay, etc. SPECIALTIES: Steel and Iron Bulidings for Rolling 
b ; mbria Link Barb Wire. Milis, Tin Plate Plants, Stee! Works, Foundries, 
Cold Rolled Steel Shafting Steel Harrow Discs a Cambri Factories. Roof Trusses, Girders, Columns, Beams, 
New York Office, Philadelphia Office, Chicago Office, Atlanta Office, | Corrugated tron, Etc. 


102 Chambers St. 611 Phila. Bourse. 209 Western Union Bidg. 326 Decatur st. | Main Office and Works: 


| 48th Street and A.V. Ry., PITTSBURG, PA. 


CLEVELAND ROLLINC MILL CO., eis aoee 








CLEVELAND, - OHIO, 1123 Betz Building, Philadelphia, Pa 
——MANUFACTURERS OF-—— 45 pote New York, N. Y. 
228 Lumber Exchange, Minneapolis, Minn 
BESSEMER AND OPEN-HEARTH STEEL, | 1243 Marquette Building, Chicago, Il. 





Blooms, Billets, and Slabs, Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Ba» | 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates, | 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. | 


Perforated Sheet Metals 


—FOR— 


ORE, COAL, SAND 


and all uses. 
A. J. BECKLEY & CO., 


GARWOOD, N. J 
TILDEN IRON MINING COMPANY, 


ASHLAND IRON MINING COMPANY, 
AURORA IRON MINING COMPANY, 


Irou mines at Bessemer and Ironwood 
Gogebic County, Michigan. 
CHARLES F. RAND, President, 
No. 1 Broadway, NEW YORK, U.S. A. 




















LAKE SUPERIOR CONSOLIDATED IRON MINES. Spanish-American Iron Company. 
HIGH GRADE MISSABE BESSEMER ORES | _ 1:2 Mize: seer santiago de Cuba 
ADAMS MINE, tor sate vy TOD, sTAMBAUGE & CO., Agts., Cleveland, 0. Annual Capacity 300,000 tons. : 

Iron Ores for export to all countries. 


CHARLES F, RAND, President, 
No. 1 Broadway, New York, 
U.S.A. 


FROM THE 
BURT, HULL and RUST MINES forsale by OGLEBAY, NORTON & CO., | “pg Address, 
Agts., Cleveland QO. New York. 
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Dixon’s Pure Flake Graphite 


is a Blessing to E 


A small quantity 


the finest Cooling Mixture 


Pamphlet and Sample Sent Free. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 


very 
Engine Room and Machine Shop. 


to any Oil or Grease largely increases its lubricating value and makes 
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GRANULATED RAW BONE 


f 
Case-Hardening and coloring. 


NUFACTURED B 


THE ROGERS & HUBBARD CO. 
MIDDLETOWN, CONN. ?. 0. Box 75 


Our pamphlet *‘ How to Case-Harden,” sent 
free to.any address 





Subscribe for THE IRON TRADE REVIEW, §3 per year. 





By the use of this machine, wire is straightened 
and 


CUT AT THE RATE OF 
G0 10 190 
FEET PER MINUTE, 





| 
| 





Automatic Wire-Straightening and 
Cutting Machine. 


direct from the coil, from one (1) inch up to any 
desired length. Prices range from $135.00 up. 
Write for catalogue, information, ete., sending | 
samples of wire used. 2 


JOHN ADT & SON, 


F. B. Shuster, Prop. | 
NEW HAVEN, CONN. 


BUILDERS OF 
Roll and Rotary Wire-Straighteners, Automatic 


Wire-Straightening and Cutting Machinery, Rivet- 
ing Machines, Special Automatic Machinery, Etc. | 


| ing and pulleys 


FOR SALE—SECOND HAND. 


1 Lane & Bodley Corliss Engine, 28 x 60 
1 Scott Foundry Co. Corliss Engine, 26 x 48 
1 Rolling Mill Engine, 16 x 36 
1 Atias Plain Fngine, 11x16 
1 Ball Horizontal Engine, i6x 16 


Bollers for above. 

2 Large Bement Miles Steam Hammers and 
one medium size. 

20 Assorted Sizes, Plain and Traction En- 
gines and Boilers all rebuilt. 

10 Dynamos and Motors. 

60,000 ft. of 244 Butt Weld Pipe 

Write for prices and particulars 


W. H. BOSWORTH, 


Office, PERRY-PAYNE BUILDING, 
Telephone 2451 CLEVELAND OHIO. 


For Sale or Lease. 
MANUFACTURING BUILDING, 





On Russell, 6th & Bank Lick Sts., Covington, Ky | 


Ground 30 x 280 Building 300 x 110, perfectly 
lighted, one story, two story brick office building 
with fire proof vault and safe, two story brick 
building containing boilers and large room on 
second floor for draughting or pattérn makin 
Building supplied with boiler, engine, line shat 
Private Railroad switch run 
ning through the building and into the vacant or 
unoccupied part of the lot 

Will lease to good tenant at three per cent. (3% 
on cost. Perfectly adapted for any line of manu 
facturing 


Address P. 0. BOX 496, 


or Room 808 Neave Building. | 


CINCINNATI, OHIO. 








<< 
Chain Hammer. 


THE TURNER, VAUGHN & TAYLOR C0, 


MACHINERY 
FOR CHAIN AND WIRE FACTORIES. 


Cuyahoga Falls, Ohio, U. S. A. 





IMPORTANT NOTICE. 


Absolute Sale, by Trustee, under decree 
of foreclosure, at Public Auction, of the 
very extensive and thoroughly equipped 
STEEL ROLLING MILL PLANT of the 
Sweet's Manufacturing Company, at SYRA- | 
CUSE, N.Y., including valuable Keal Estate, 
Machinery, Tools, mplements Patents, 
ete., in running order. very facility given 
to thoroughly examine the property. Sale 
will take place at 10 o'clock A, ™.. NOVEM- 
BER 17th, 1897, at the premises. 

For further particulars apply to 


STERN & RUSHMORE, 
Attorneys for Trustee, 
40 WALL STREET, 
New York City. 








wWwrFanN TED. 


A first class man to take charge of 
automatic spike, bolt and nut machines. 
State experience, references and salary 
expected. ADDRESS, 100, Care of 


IRON TRADE REVIEW, 


FOR SALE. 
Machinery used in a Rolling Mill. 


GOOD WORKING ORDER 


30"'-swing triple back geared roll turning 
lathe, takes in 88 

44''-swing triple geared roll turning lathe, 
15 centres, 

48 -swing triple geared roll turning lathe, 
46°. centres. 


between centres. 


| 80 -swing triple back geared lathe, 146 


centres. 
36''-swing triple back geared lathe 6% 
centres. 


| 36° x 36 x 8 between pockets of table, 


iron planer. 
1 40,000 lb. Riehle testing machine. 
1 100,000 Ib. Riehle testing nfachine. 


1 76° automatic knife grinding machine. 


CLEVELAND, O. | 1 sand blast file sharpener. 





FOR SALE. 


200 tons of old iron rails, fit for scrap 
only. Address 


ARKANSAS MIDLAND R. R., Helena, Ark. 





Will be sold at low prices. 
Further detail on application. 


C. ¢. Wormer Machinery Co., 


55, 57 & 59 Woodbridge St., West, 
DETROIT, MICH. 





Prom Pe il 
EARLE C. BACON, 


ENCINEER, 
Havemeyer Bullding, New York 


Wonrxzkes, 


Ferrel Foundry & Machine Co. and Pacific iron Works 
BACON’S 


HOISTING ENGINES 


For Every Possible Duty. 


| MINE CARS, SKIPS and MINE EQUIPMERT. 





“FARREL’S” (Bleke Pattern) 


ORE AND ROCK CRUSHERS 


AND 


won seco ot seated CRUSHING ROLLS 


COMPLETE HOISTING. CRUSHING AND MIRING PLANTS OUR SPECIALT’ 
POS OVER 20 TEARS. AMD If USE WH ALL PARTS OF THE WORLD 


fond ter ew Oompiotey !iiveveted Ostelaguen 


FOR SALE! 


CHEAP!! 























A SET OF PATENT 


Fire Extinguishers 


AND 


Fire Pails, 


= BRAND NEW. “& 


(an be used in any factory, office 
Address 


for prices, 


or building. 


‘4 B 3 
: care of The Iron Trade Review, 
oa 


CLEVELAND, 0, 
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THE EDWARD P. ALLIS COMPANY 


MILWAUKEE, WIs. 


MANUFACTURERS OF 

ICE and REFRIGERATING MACHINERY, 
Blowing Engines, Hoisting Engines, 
Pumping Engines Air Compressors, 
Special Engines for Electric Lighting 
Street Rallways and Rolling Mills. Ore. 
Crushers, Crushing Rolls, Stamp Mills 
Concentrators, General Mining Milling 
and Smelting Machinery. 


Reynolds Corliss Engines. 


NEW YORK. CHICAGO, MINNEAPOLIS. DENVER, BUTTE. CITY OF MEXICO. SAN FRANCISCO 


PITTSBURG. 
BOO00O00000000444444884 


Established (836. 











5 we DO IT WELL, 
WE DO IT CHEAP. 


Having recently installed a new and modern 
Plant, we are prepared to do ali kinds of 


GA ILAVANIA2ZIN G 


and solicit correspondence from any manufacturer 
or anyone having goods to be galvanized. Prompt 
and excellent work assured. Prices low, considered. 


SIDNEY SHEPARD & CO., Buffalo, N. Y. 


¢ Manufacturers and Jobbers of Housefurnishing Hardware, Metals, Etc. 


Alphabetical List of Advertisers. | ierrnsten.sen ce. eae 
rhe star (*) indicates that the adv. appears alter. _——e a Botler Ia Insp. ah Ins 
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SPECIAL 
OFFER 








We are able to make the fol- 





lowing proposition : 


The regular price of 


Metallurgy of Cast Iron, 


By THOMAS D. WEST, 





$3.00. 
















oO 


The regular subscription 
price of 


The Iron Trade Review 


—Is- — 


$3.00. 


°o 








During the month of Novem- 
ber, 1897, we can offer the two 
together at 





$3.00. 


o——_-——_- 





In other words, by subscrib- 
ing for the Iron TRADE REviEW 
for one year, youreceive Meta/- 
lurgy of Cast [ron 


FREE ! 








Address 
The Tron Trade Review Co., 








27 Vincent St., CLEVELAND, O. 




















October 28, 1897] THE IRON TRADE REVIEW. 48 








No. 3 PRESS 


FOX MACHINE CO. 


GRAND RAPIDS, MICH., U. S. A.., 


MANUFACTURERS OF { . 7 


MACHINE TOOLS, 


INCLUDING 


MILLING MACHINES, 
SHAPERS, 
SQUARING SHEARS, 
PUNCH PRESSES, 
UNIVERSAL TRIMMERS, 
BICYCLE TOOLS, 


AUTOMATIC 
RIM and HUB DRILLS, 
AUTOMATIC 
b RIM WASHER PRESSES, 
TUBE CUTTERS, 
FILING VISES, Btc. 
























PATENTED Novy. 3, 1896. 
No. 1 UNIVERSAL TUBE CUTTER—Cuts any Length. 





8 FT. SQUARING SHEAR—Cross-Head Gibbed at Ends. Truss Rod in 
Center. Clutch in Ply Wheel. Steel Gearing 3 to 1. Bed 
well braced, Heavy Section at Center. 


Shapers built on new and correct principles. 


PATENTS—U.S.and Foreign : Sept. 15, 1891; Nov. 28, 1891; Jan. 10, 189 
30 in. OPEN SIDE SHAPER—PRONT VIEW. 


Strong, Accurate, Quick to Handle. 
313 Front St., 


SEND FOR CATALOQUE. F OX Machine Co. GRAND RAPIDS, MICH. 
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Sterling and 
Advance Safety 
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SAND, 
CLAYS, 
BRICK anp 
SUPPLIES 


a __for Foundries, ron and Steel Manufacturers, 


Our line of Sands and Clays is the most complete and largest to be found in the West. 











- = MOLDING SANDS. = = 


ZANESVILLE RED MOLDING SAND— Famous for heavy Castings. We have it in 5 


distinct grades, for medium to the heaviest work. 
ZANESVILLE FINE SAND — For light Castings, Malleable Iron and Bench work. 
WOOSTER STOVE PLATE SAND. — Is a fine, even-grained sand, especially adapted to 


Stove Plate Castings, Malleable Iron, etc.; fine and open enough to stand hard ramming. 
SANDUSKY SAND, 
BELLEVUE SAND, 
CORE SANDS. 


- - FOUNDRY CLAY. = - 


WHITE, CRUDE FIRE CLAY. — Plastic, easy to use, stands the fire, cheaper than ground 


fire clay. Our crude clay has been in use in foundries for over to years. 


GROUND FIRE CLAY, 
FLINT CLAY. 


- - FIRE SANDS, GANISTER, ETC. - - 


At the Chalfant Mills and Quarry we produce the highest grade Fire Sands known to the trade ; 
over 98 per cent. Silica. These sands are furnished washed, unwashed and screened, 


to suit the work. 


FIRE SANDS CORE SANDS, 
for general use. STEEL MOLDING SAND, 
FURNACE BOTTOS SAND GROUND GANISTER, 
especially for Malleable Iron Furnaces. LUMP GANISTER, 
WHITE SILICA SAND, FIRE MORTAR. 


- - FOUNDRY SUPPLIES, ETC. = - 


RIDDLES, STEEL WIRE BRUSHES, BRISTLE BRUSHES, SHOVELS, ETC. 
TALC AND PLUMBAGO. 
es Send for catalogue. 


THE AMERICAN SAND CoO.. 





COLUMBUS, O. 











7 a? 
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Tuos. H. WELLS, Prest. a H. Wick, Treas. 
Joun C. WIcK, Vice Prest. . BENTLEY, Secy. & Gen. Mngr. 


THE OHIO IRON AND STEEL COMPANY, 


LOWELLVILLE, MAHONINC CO., OHIO, 
Manufacturers of the Celebrated (Capacity 100,000 
Brand of Foundry Iron THE M A RY OH IO SCOTCH. tons annually.) 
Guaranteed equal to the best brands of imported Scotch or domestic irons. Every car analyzed and carefully graded. 
Also recently equipped to furnish 


Basic Iron Made in Chills, Free from Sand, 
With Minimum of Silicon and Sulphur. 


STANDARD BESSEMER IN CHILLS OR SAND, OR IRON OF ANY SPECIAL ANALYSIS OR GRADE. All inquiries 
will be promptly answered, and orders filled from home office, or through our agencies. 





Pickands, Brown & Co., Pickands, Mather & Co., N. S. Bartlett & Co., Arthur W. Howe, 
Chicago, III. Cleveland, O. Boston, Mass., and New York City. Philadelphia, Pa. 
IME STOREY MOTORS. 
| coe? | 
Direct Current. Completely 
Enclosed. 

Multipolar in all 

Sines. Dust and Moisture 


Proof. 


All details, both 
Electrical and 
Mechanical, of 
the Highest Pos- 
sible Grade. 


No External 
Magnetism. 


Medium, Slow, or 
Special Speeds. 





~~ * sy , . 
We make a specialty of winding all sizes for any special speeds requested, to facilitate com- 
binations with all classes of machinery. 


Better adapted for operating hoists, cranes, pumps, mining devices, air compressors, blowers 
printing presses and all kinds of machinery than any other electric motor on the market 
Although completely enclosed, owing to its peculiar design, this motor can be run continu 
ously without undue heating. 
Can be located in any position, either on floor, ceiling or side walls. The ideal electric 
motor for all classes of factory, mill, mine and power purposes 


Catalogue and further particulars THE STOREY MOTOR & TOOL CO.., 


on application. 
Main Office and Factory, 212-226 Carter St., PHILADELPHIA, PA., U.S. A. 


Cable Address, STOREY, PHILADELPHIA. Branch Factory: 
A. B. C. Code used. HAMILTON, ONT., CANADA. 


Another era of prosperity is here and many sagacious con- 
bbb cart oie : PhePpet 


sumers of iron are covering their wants for the first half of 1898. 
Stocks of Pig Iron are decreasing, consumption is increasing 


and prices are still abnormally low. We believe this is a good ROGERS 
time to buy and we are prepared to sell on favorable terms. 9 





Our list of blast furnace connections is larger than that of | 


any other agency in the U. S. | BROWN 
POCAHONTAS COKE. 
We are sole agents for sale of product of 72-hour foundry | AND 


coke of The Pocahontas Company, and are authorized to con- 
tract at present prices for long deliveries. | 
Inquiries for pig iron and coke respectfully solicited. C0 MP ANY. 


| 

| 
Rogers, Brown & Company. | 

efoehochoc§ochochooge Cincinnati, New York, Buffalo, Philadelphia, Chicago, || Socfoafvafoefoo§oof 
Pittsburgh, Cleveland St. Louis, Boston. | 


























October 28, 1897] THE IRON TRADE REVIEW. 47 


a PRICIZ COHrE CO. 


Manufacturers and Shippe 


HGEGRAPE OONNELLSVILLE COKE. 


Mines and ovens located in the Celebrated Connellsville Coke Region, Pennsylvania. Direct connections with all 
railroads entering the Region. 


“FRICK’S” FOUNDRY COKE. 


* Frick’s ” selected 72-hour Connellsville Foundry Coke for melting iron in Foundries, Lead and Silver 
Smelting and Refining works, Agricultural works, and for cupola work of every description. Minimum percentage 
of sulphur, peculiar physical structure, enabling it to bear up under heavy burden until entirely consumed, thus ensuring 
the greatest efficiency, makes it the best and most valuable on the market. Write for pamphlet containing full 
description of its manufacture, method of selecting and loading into cars, and testimonials from leading foundrymen. 


Address all correspondence to 
H. C. FRICK COKE CoO., Pittsburg, Pa. 














P. G. COCHRAN, President. . R. LAUGHREY, Treasurer 
J. H. Wurtz, Secretary 5S. NEWMYER, Manager 


ySHINGTON COAL & COKE 9 


CAPITAL PAID UP, $500,000.00. 





3,500 Acres of Coal. 300 30-ton Gondola Coal Cars. 3,500 Tons, Daily Capacity. 


Shipments of Coal commenced Noy. 23rd, S93. 


” * Coke r Aug. 29th, ISM4. 
Coal shipped during 1893, . . . . . . . 4,750 tons. 
Coal and Coke shipped during 184, . . . . . 204,500 
“ “ ss “« «1895, . . . . - 370,000 “ 
“6 “6 “ * 1896, . . , , : 353,000 
“ “ “ 9 mo. of 1897, : . : . - 603,600 


Mines worked 1,205 days of the 1,225 days since Noy. 23, IS93. 


(ieneral Office : Sales Office: PITTSBURG, PA. 
DAWSON, FAYETTE ©0., PA. N. P. HYNDMAN, Sales Agent. 





Miller, Wagoner & Bentley 


ae PIG IRON, 
COLUMBUS, O., Hayden Bldg. | STEEL. 


CHICAGO, ILL., Monadnock Bldg. | 
ST. LOUIS, MO., Bank of Com. Bldg. 
crags ORE, 
| 


ae: COKE. 
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BUYERS’ DIRECTO 





\ir Compressors— 

Rand Drill Co., Chicago, Ill. 

The Lane & Bodley Co., Cincinnati, 0. 

The Norwalk Iron Works Co., So. Norwalk, Ct. 

Clayton Air Compressor Works, New York. 
Air Lift Pumps— 

Clayton Air Compressor Works, New York. 

The Ingersoll-Sergeant Drill Co., New York. 
Aluminum Castings— 

Lorain Foundry Co., Lorain, O 
Analytical Chemistse— 

Dickman & MacKenzie, Chicago, Il) 

F. A. Emmerton, Cleveland, O. 

O. Textor, Cleveland, O 

Wellman Seaver Engineering Co., Cleveland, O. | 

Wm. B, Phillips, Birmingham, Ala. 
Annealing Boxes— 

Meehan Boiler & Construction Co;, Lowellville, 
Ohio. 

Lorain Foundry Co., Lorain, O. 
Anti-Friction Metai— 

C. H, Besly & Co., Chicago, Ill. 

North American Metaline Co., Long Island 
City. N. ¥. 

Lorain Foundry Co., Lorain, 0. 

Magnolia Metal Co., New York City 
Mabbitt Metai— 

C. H. Besly & Co., Chicago. 11) 

Lorain Foundry Co., Lorain, O. 
tar Iron and Steel 

Aitna-Standard Iron & Steel Co., Bridgeport, O 

Bourne-Fuller Co., Cleveland, O 








Barrows— 
Akron Cultivator Co,, Akron, O 
Lansing Wheelbarrow Co., Lansing, Mich | 
telling 


Cc. H. Besly & Co., Chicago, Il. 
Schultz Belting Co., St Louis, Mo. 
Hiacksmith and Carriage supplies— 
Cc. H. Besly & Co., Chicago, Ill 
tlowers— 
B. F. Sturtevant Co., Boston, Mass 
Blast Furnace Supplies - 
Enterprise Boiler Co., Youngstown, O. 
Meehan Boiler & Construction Co., Loweliville, 
Ohio. 
Boilers and Boiler Attachments— 
Wm. B. Pollock & Co., Youngstown, 0 
Cahall Sales Department, Pittsburg, Pa. 
Enterprise Boiler Co., Youngstown, O. 
The Edward P. Allis Co., Milwaukee, Wis. 
The Hooven, Owens & Rentschler Co. 
Fulton Steam Boiler Wks. & Fdy., Richmond | 
Ind. 
The Hazelton Boiler Co., New York. 
Clonbrock Steam Boiler Co., Brooklyn, N. Y. 
Harrison Safety Boiler Works, Philadelphia. 
Lane & Bodley Co., Cincinnati, O. 
Almy Water Tube Boiler Co., Providence, R. I. 
Westinghouse, Church, Kerr & Co., New York 
City. 
Meehan Boiler & Construction Co., Lowellville, 
Ohio. 
tsoiler Covering— 
C. H. Besly & Co., Chicago, Il. 
Boiler Fronts and Fittings— 
The Lane & Bodley Co., Cincinnati, O. 
Hoiler Tubes— 
S. Fix Sons, Cleveland. 
tolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Bolts and Nuts— 
Upson Nut Co., Cleveland, O. 
W. H. Bosworth, Cleveland, O. 
troringand Turning Mills— 
H. Bickford, Lakeport, N. H. 
Brass Castings— 
Lorain Foundry Co., Lorain, O. 
Nolte Brass Co., Springfield, O. 
The Lunkenheimer Co., Cincinnati, O 
Brass Work (Special Finished)— 
Nolte Brass Co., Springfield, O. : 
The Lunkenheimer Co., Cincinnati, O | 

















Brass and Iron Fittings. 
W. H. Bosworth, Cleveland, O 
The Lunkenheimer Co., Cincinnati, O. 


Bridges— 
Shiffler Bridge Co., Pittsburg. 

Buildings (Steel Frame.)— | 
Shiffer Bridge Co., Pittsburg 


Carbon Points— 
Jeffrey Mfg. Co.. Columbus, 0. 
Case Hardening | 
Rogers & Hubbard Co., Middletown, Conn | 
Casting*s— 
Lorain Foundry Co., Lorain, O. 
Coshocton Foundry Co., Coshocton, O 
Seaman-Sleeth Co., Pittsburg, Pa 
Lane & Bodley Co., Cincinnati, O 
Hooven, Owens & Rentschler Co., Hamilton, O 
Fulton Steam Boiler Wks. & Fdy., Richmond, 
Ind. 
W. A. Jones Foundry Co., Chicago, III 
Castings (Brass 
Nolte Brass Co., Springfield, O 
Lorain Foundry Co.. Lorain, O. 
The Lunkenheimer Co., Cincinnati, O 
Chain Hoists— 
Moore Mfg. Co. Milwaukee, Wis. 
Reading Crane & Hoist Works, Reading, Pa 
Chain Machinery— 
Turner, Vaughn & Taylor Co, Cuyahoga Falls, | 
Ohio. 
Chain Belting 
leffrey Mfg. Co., Columbus, O 
Link-Belt Machinery Co , Chicago, I] | 
Channeters— 
The Ingersoll-Sergeant Drill Co., New York 
Chargiug Barrows— 
Akron Cultivator Co., Akron, O 
Chemists— 
Dickman & MacKenzie, Chic 


F,. A. Emmerton, Cleveland, O. 

O. Textor, Cleveland, O. 

Wm. B. Phillips, Birmingham, Ala 

Wellman Seaver Co , Cleveland, O 
Chitien aad sane Beit. 

The Lloyd Booth Co., Youngstown, O 

Wm Tod & Co. Youngstown O 

Lorain Foundry Co.,. Lorain, O 

Seaman, Sleeth Co., Pittsburg, Pa 
Coal Cutters— 

The Ingersoll-Sergeant Drill Co., New York 
COA Su ceena— 

A. J. Beckley & Co., Garwood, N. J 
Coal anu GoKxe— 

W.H Bosworth, Cleveland, O 

Forster, Waterbury & Co., Chicago, II] 

C. K. Pittman, Chicago, Il. 

Pickands, Brown & Co., Chicago, I'l. 

Miller, Wagoner & Bentley, Chicago, I! 

Rogers, Brown & Co., Cincinnati, O 
Coal Mining Machinery— 

Jeffrey Mfg. Co., Columbus, O. 

H. C. Frick Coke Co., Pittsburg, Pa 
Conveyors— 

Jeffrey Mfg. Co.. Columbus,0O. 

Heyl & Patterson, Pittsburg, Pa 

Link-Belt Machinery Co., Chicago, II! 
Compressed Air Shop Tools— 


Clayton AirCompressor Works, New York City, | 


Rand Drill Co., Chicago, III. 

Norwalk Iron Wks. Co., South Norwalk, Conn. 

The Ingersoll-Sergeant Drill Co., New York 
Corrugated ftron— 

Sykes Tron & Steel Roofing Co., Niles, O 

Berger Mfg. Co., Canton, O. 

tna-Standard Iron & Steel Co., Bridgeport, O. 
Cranes and Derricks— 

Wm. Tod & Co. Youngstown. 0 

Marion Steam Shovel Co., Marion, O. 

Edwin Harrington, Son & Co., Philadelphia 

Moore Mfg. Co., Cleveland, O 

Wellman-Seaver Engineering Co., Cleveland, O. 

Reading Crane & Hoist Works, Reading, Pa. 

Case Mfg. Co., Columbus, O. 

The Bucyrus Co., South Milwaukee, Wis. 
Dies— 

Toledo Machine & Tool Co., Toledo, O 

Perkins Machine Co., Boston, Mass. 


Double Spindie Lathes— 
Dietz. Schumacher & Boye, Cincinnati, O. 
Dredges— 
The Bucyrus Co., South Milwaukee, Wis, 
Marion Steam Shovel Co., Marion, O. 
Drills— 
Dietz, Schumacher & Boye, Cincinnati, O. 
Drill Presses— 
Lodge & pod Machine Tool Co., Cincinnati. 
C.H. Besly & Co., Chicago, Ill. 
U. Baird Machinery Co., Pittsburg, Pa. 
Edwin Harrington, Son & Co.. Philadelphia. 
Fox Machine Co., Grand Rapids, Mich. 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O. 
Bertsch & Co., Cambridge City, Ind. 
C. H. Besly & Co., Chicago, Il. 
Perkins Machine Co., Boston, Mass 
Fox Machine Co , Grand Rapids, Mich. 
Dry Kilns— 
B. F. Sturtevant Co., Boston. 
Dynamos— 
pengase Electric & Mfg. Co., Pitts 
General Electric Co., Schenectady, N. Y. 
Westinghouse, Church, Kerr & Co., New York 
City. 
Jeffrey Mfg. Co., Columbus, O. 
Card Electric Co., Mansfield, O 
Eave Troughs and Uonductors— 
Berger Mfg. Co., Canton, O. 
Electrical Supplies— 
Westaghents Electric & Mfg. Co, Pittsburg. 
General Electric Co., Schenectady, N. Y. 
Westinghouse, Church, Kerr & Co., New York 
City. 
Card Electric Co., Mansfield, O. 
Automatic Circuit Breaker Co., Newaygo, Mich 
Elevators— 
The Lane & Bodley Co., Cincinnati, O 
Elevating and Conveying Machinery— 
Heyl & Patterson, Pittsburg, Pa. 
Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Chicago, Ill 
Kmery and Gorunaum Wheeis— 
J. Wendell Cole, Columbus and Chicago. 
moog Suary Wheel Mfg. Co., Tiffin, O 
Kmery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or Chi- 
cago, Ill. 
. H. Besly & Co., Chicago, Il. 
Sterling Emery Wheel Mfg. Co., Tiffin, O 
Engiveces ana Contractors. 
Wellman Seaver Engineering Co, Cleveland, O. 
Edward EK. Erikson, Pittsburg, Pa. 
Westinghouse, Church, Kerr & Co., Pittsburg 


a 

Hey! & Patterson, Pittsburg, Pa 

Meehan Boiler & Construction Co., Lowellville 
Ohio. 
Kngineers’ Supplies— 

C. H. Besly & Co., 7. Mil. 

Tenkins Bros.. New Vork City. 

The Lunkenheimer Co., Cincinnati, O 
UCagravers auu Biectrotypers— 

Cleveland Electrotype Co . Cleveland, O. 

Central Electrotype & Engraving Co., Cleveland, 


National Engraving Co., Cleveland, O 


Engine Lathes— 


Lodge & Shipley Machine |Tool Co., Cincinnati, 
Ohio 

U. Baird Machinery Co., Pittsburg, Pa 

Edwin Harrington & Son Co., Philadelphia, Pa 

Dietz Schumacher & Boye Cincinnati, O 
Engine Packing— 

C. H. Besly & Co., Chicago, Il. 
Engines (Steam)— 

Wm. Tod & Co., Youngstown, O. 

B. F. Sturtevant Co., Boston, Mass. 

The Edward P. Allis Co,, Milwaukee, Wis. 
@ The Hooven, Owens & Rentschler Co. 


Lane & Bodley Co. Cincinnati, O. 
Westinghouse, Church, Kerr & Co., New York 


Coy. 
. H. Bosworth, Cleveland, O. 
Exhaust Heating Apparatu« 
B. F Sturtevant Co., Boston, Mass 
Fana— 
B. FP. Sturtevant Co., Boston, Mass. 
W. H. Bosworth, Cleveland, O 
| Feed Water Heaters and Purifiers— 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O 
Harrison Safety Boiler Works, Philadelphia, Pa. 


Files, Makers of— 
C. H. Besly & Co., Chicago, Ill. 
Fire Brick and Clay— 
J. V. Rose, Sharon, Pa. 
| Union Mining Co., Mt. Savage, Md 
Reese, Hammond & Co., Bolivar. Pa. 
Clearfield Fire Brick Co., Clearfield, Pa 
Dover Fire Brick Co., Cleveland. 
Stuart Fire Brick Co.. Pittsburg, Pa 
Diamond Fire Brick Works, Akron, O. 


| Fire Proof Covering— 
C. H. Besly & Co., Chicago, ml 
Foot and Power Lathes— 
Lodge & Shipley Machine Tool Co.. Cincinnati 
U. Baird Machinery Co., Pittsburg, Pa 
Edwin Harrington Son & Co., Philadelphia, Pa 
| Dietz, Schumacher & Boye, Cincinnati O 
| Foundries— 
Wm. Tod & Co., Youngstown, O 
| Lorain Foundry Co.. Lorain. O 
| Seaman, Sleeth Co., Pittsburg, Pa. 
The Lane & Bodley Co., Cincinnati, O 
Hooven, Owens & Rentschler Co., Hamilton, 0 
F re Steam Boiler Wks. & Fdy., Richmond 
nd. 
| W.A.Jones Foundry Co., Chicago. 
| Jeffrey Mfg. Co., Columbus. O. 
Foundry Supplies— 
Clearfield Fire Brick Co.. Clearfield, Pa. 
Stuart Fire Brick Co., Pittsburg, Pa. 
The Ohio Sand Co. Conneaut, O 
Jackson Sand Mining Co., Jackson, O 
Union Mining Co., Mt. Savage, Md 
Dover Fire-Brick Co., Cleveland, O 
Reese-Hammond & Co., Bolivar, Pa 


| Forgi 
| 





Cleveland City Porge ® Tron Co.. Cleveland 

Bethlehem Iron Co., South Bethlehem, Pa. 
Friction Metal 

Magnolia Metal Co., New York City 
Furnaces— 

Brightman Furnace Co., Cleveland, O. 

Playford Stoker Co., Cleveland, O. 


Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 
Fuel Oil Burners— 
W. 8S. Rockwell & Co., New York City. 
Galvaniszers— 
Cleveland Galvanizing Works, Cleveland, O. 
Aitna-Standard Iron & Steel Co., Bridgeport, 0 
Sidney, Shepard & Co., Buffalo, N.Y 
Engines— 
| Charter Gas Engine Co., Sterling, Il. 
| Pierce-Crouch Engine Co., New Brighton, Pa 
P. F. Olds & Son, Lansing, Mich. 
| Fairbanks, Morse & Co., Cleveland, O 


Gear Cutting— 


| The R. D. Nuttall Co., Allegheny, Pa. 
Grindstones— 
| C. H. Besly & Co., Chicago, Ill. 
| Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City N. J., 
Gray Iron ym <7 
W.A. Jones Foun + eg. Chicago, Ill. 
| The Lane & Bodley Co., Cincinnati, O. 
Hammers— 
Wm. H. Wood, Media, Pa. 
| Hoists— 
Edwin Harrington Son & Co., Philadelphia 
| Moore Mfg. Co., Cleveland, O 
| Reading Crane & Hoist Works, Reading, Pa 
| The Lane & Bodley Co., Cincinnati, O 
Heaters and Purifiers— 





Harrison Safety Boiler Works, Philadelphia. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 
Heating and Ventilating Apparatus— 
| B. F. Sturtevant Co., Boston. 
| Heavy Hardware— 
| C. H. Besly & Co., Chicago, Ill. 
Hoisting Engines— 
The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon, New York City. | 
The Lane & Bodley Co., Cincinnati, O. 
Hoisting Machinery— 
Link-Belt Machinery Co., Chicago, Il. 
Reading Crane & Hoist Works, Reading, Pa 
Jeffrey Mfg. Co., Columbus, O. 
The Lane & Bodley Co., Cincinnati, O 
Case Mfg. Co., Columbus, O. 
Earl C. Bacon,” New York City 
Hydraulic Machinery— 
Stilwell- Bierce & Smith-Vaile Co., Dayton, O. 
Wm. H Wood, Media, Pa. 
| Ingot Molds— 
Lorain Foundry Co., Lorain, O. 


| Injectors— 
Cc. H. Besly & Co., Chicago, Il. 
The Lunkenheimer Co., Cincinnati, O, 
Insurance Companies— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct 
Iron Buildings— 
Shiffier Bridge Co., Pittsburg, Pa. 
Iron Nails and Steel— 
Bethlehem Iron Co., South Bethlehem, Pa. 
Cc. H. Besly & Co., Chicago, Ill. 
Cambria Iron Co., Johnstown, Pa. 
E. H. Stroud & Co., Chicago,"I11. 
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WESTINGHOUSE ELECTRIC & MANUFACTURING GO., 


PITTSBURC, PA., 


The leading manufacturers of Electrical Apparatus for Electric Lighting, Power Transmission, and Electric Railway Plants. 


NEW YORK, Ug Broadw my 
BOST se pnahenge ullding, 
FEALO, N mn! 150 Cpereaty, ye . 


36- 
WESTINGHOUSE EvéctRiC  COmPany, LTD. 





CHICAGO, New York Life Suiting. 
PHI ILADELPHIA, Girard Bulidin 
PITTSBURG, Westinghouse uilding., 
ST. LOUIS, American Central Buliding. 
ATLANTA, GA. Equitable Buliding 


For Canada, address 


SAN FRANCISCO, Mills Building. 
SYRACUSE, N. Y., Bastable Building 


TACOMA. WASH.. 102 S. 10thSt 
32 Victoria St.. LONDON, S.W., ENGLAND 


AHEARN & SOPER, OTTAWA, CAN. 





Iron and Steel <p 
Sykes Iron & Steel Roofing Co., Niles, O. 
Mfg. Co., Canton, 
Aitna-Standard ‘Iron & Steel Co., Bridgeport, O. 


Iron Ore— 


Lake “~~ 47 Consolidated Iron Mines New 
, j 


York City, N. 
lebay, Norton & Co., Clevelan,d 
ckands, Brown & Co., Chicago, I1l. 
M.A. Hanna & Co., Clevelan , Oo. 
Chas. F. Rand. Prest., New York City. 


Iron Working Tools— 

Toledo or & Tool as Toledo, O. 

H. Bick Lakeport 
& & Shipley ackine Tool Co., Cincinnati. 

=> Co., Chicago, Ill. 
Tohn Adt & Son, New Haven, 2onn. 
Baird Machinery Co. a 

Edwin Harrington Son & Co. wdetohis 
Dietz, Schumacher & oe. Ciaclensth o 
Wm. Glader, Chicago, Il 
Fox Machine Co., Grand Rapids, Mich. 


Link Belting— 
The Jeffrey Mfg. Co., Columbus, O. 
Link-Belt Machinery Co., Chicago, I! 
oma & Patterson, Pittsburg, Pa. 


“Lodge & Shipley Machine Tool Co., Gostann 
ird Machinery Co., Pittsburg, Pa 

Edwin Harrington, Son '& Co., Ph adelphia. 

Dietz, Schumacher & Boye, Cincinnati, ( 

Wm. Glader, Chicago, I}. 


Lubricators— 
The Lunkenheimer Co., Cincinnati, O. 
Machinists’ Tools and Supplics— 
H. Bickford, Lakeport, N. H. 
C. H. Besly & Co., Chicago, Il. 
U. Baird Machinery Co., Pittsburg, Pa. 
Bertsch & Co., Cambridge City, Ind. 
Lodge & Shipley Machine Too! Co., Cincinnati 
Dietz, Schumacher & Bope, Cincinnati, O. 
Wm. Glader, Chicago, I) 
Machine Screws— 
Cc. H. Besly & Co., Chicago, Ill. 
Machine Shops— 
Toledo Machine & Tool Co., Toledo, O. 
The R. D. Nuttall Co., Allegheny, Pa 
The Lane & Bodley Co., Cincinnati, O 


Machinery and Tool Steel— 
W. H. Bosworth, Cleveland, O 
Magnesia Covering— 
Cc. H. Besly & Co., Chicago, I1l. 


Manufactured Iron & Steel — 
Bourne-Fuller & Co., Cleveland, O. 
Cleveland Rolling Mill Co., Cleveland, O. 
Cambria Iron Co., Johnstown, Pa. 
Junction Iron & Steel Co., Mingo Junction, O. 
Aitna-Standard Iron & Steel Co., ridgeport, oO. 
Metal Bearings— 
North American Metaline Co., 
City, N. ¥. 
Metal Stamping— 
Oliver P. Clay Co., Cleveland, O 
Milling Machines— 
Lodge & Shipley Machine Tool Co., Cincinnati. 
U. Baird Machinery Co., Pittsburg, Pa. 
Fox Machine Co., Grand Rapids, Mich 
Mining Machinery— 


The Bucyrus Co., South Milwaukee, Wis. 
C. H. Besly & Co., Chicago, Ill. 
The Edward P. Allis Co., Milwaukee, Wis. 
Earle C. Bacon, New York City. 
The Lane & Bodley Co., Cincinnati, O. 
Gates Iron Works, Chicago, I11. 
W. H. Bosworth, Cleveland, O. 
Jeffrey Mfg. Co., Columbus, O 

Motors— 


estngaeem, Church, Kerr & Co., 
t 


Long Island 


New York 


Westinghouse Klectric & Mfg. Co., x. “mast 
General Electric Co., Schenectady, N 
Card Electric Co., Mansfield, O. 


Molding Sand— 
Ohio Sand Co., Conneaut, O. 
Jackson Sand Mining Co., Jackson, O 
Oilless Bearings— 
North American Metaline Co., 
City, N. Y. 
Oil Burners— 
W. 8S. Rockwell & Co., New York City. 
Oil Cups— 
C. H. Besly & Co., Chicago, Ill. 
The Lunkenheimer Co., Cincinnati, O 
Oil Pumps— 
C. H. Besly & Co., Chicago, I1l. 
The Lunkenheimer Co., Cincinnati. O 
Ore Crushers— 
The Ndward P. Allis Co., Milwaukee, Wis. 
Gates Iron Works, Chicago, Ill. 
Jeffrey Mfg. Co., Columbus, 0. 
Ore Screens— 
A.J. Beckley & Co., Garwood, N. J. 


Long Island, 


Packing— 


C. H. Besly & Co., Chicago, Ill 
Jenkins Bros., New York City 


Paint— 

Iron Clad Paint Co., Cleveland. 

Jos. Dixon Crucible Co., Jersey City, N. J. 
Pattern Works— 

Gobeille Pattern Co., Cleveland, O. 


Perforated Sheet Metal— 
Harrington & King Perforating Co., Chicago, I)! 
Aitchison Perforated Meta! Co.. Chicago. 
A.J. Beckley & Co.. Garwood, N. J 
Phosphor Bronze Castings— 
Nolte Brass Co., Springfield, O. 
Lorain Foundry Co., Lorain, O 


Pig Iron— 
Pickands, Brown & Co., Chicago, I!1. 
Clinton Iron & Steel Co., Pittsburg. 
Forster. Waterburv & Co., Chicago, I! 
W. H. Bosworth, Cleveland, O. 
Bourne-Fuller Co. Cleveland, O, 
M. A. Hanna & Co., Cleveland, O. 
E. H. Stroud & Co., Chicago, Il 
Miller, Wagoner & Bentley, Chicago, I! 
Rogers, Brown & Co., Cincinnati, © 
Pipe Covering— 
Cc. H. Besly & Co., Chicago, I). 
| Pipe 
| W. H. Bosworth, Cleveland, 0 
Planers— 





Lodge & Shipley Machine Too! Co., Cincinnati. 
v. 


rd Machinery Co., Pittsburg. Pa 
| Plates— 
Enterprise Boiler Co., Youngstown, O 


Plumbers’ and Gas Fitters’ Supplies— 
| C. H. Besly & Co., Chicago, I11. 
| Pneumatic Appliances — 
Clayton Air Compressor Works, New York 


| Portable Forges— 

| C. H. Besly & Co., Chicago, Ill. 

| B. F. Sturtevant Co., Boston, Mass 

| Power Presses— 

| Bertsch & Co., Cambridge City, Ind 

| Long & Allstattar Co., Hamilton. O 
Perkins Machine Co., Boston, Mass 

Power Transmission Machinery— 


Turner, Vaughn & Taylor Co., Cuyahoga Falls 


Ohio. 

effrey Mfg. Co., Columbus, O. 

he Lane Bodley Co., Cincinnati, O 
Pr 


ens On 

Toledo Machine & Tool Co., Toledo, O. 
Bertsch & Co., Cambridge City, Ind. 

S a Besly & Co., Chicago, I! 

Long & Allstatter Co., Hamilton, O 
Perkins Machine Co., Boston, Mass 


Pressure Reducing Valves 
W. H. Bosworth, Cleveland, O. 
Pulleys— 
W. A. Jones Foundry Co., Chicago, Ill. 
The Lane & Bodley Co., Cincinnati, O 


Pumps (Steam)— 
Battle Creek Steam Pump Co., 
Mich. 
The Edward P. Allis Co., Milwaukee, Wis 
Henry R. Worthington, Brooklyn, N. Y. 
Stilwell-Bierce & Smith-Vaile Co., Dayton, O 
W. H. Bosworth, Cleveland, O. 


Pyrometers— 
Edward Brown, Philadelphia, Pa 


Radial Drilis— 
Dietz, Schumacher & Boye, Cincinnati, O 


Railway Suppliecs— 
Cleveland City Forge & Iron Co., Cleveland. 


Riveting Machinery— 
Wm. H. Wood, Media, Pa. 


Rock Drills— 

Rand Drill Co., Chicago, Il. 

The Ingersoll-Sergeant Drill Co., New York 
Rolling Mill Machinery— 

The Lloyd Booth Co., Youngstown, O. 


Roofs— 
Shiffier Bridge Co., Pittsburg. 
Sand and Chill Rolls— 
The Lioyd Booth Co., Youngstown, O 
Lorain Foundry Co., Lorain, O. 
Seaman, Sleeth Co., Pittsburg, Pa 
saws 
Peter Gerlach & Co., Cleveland. 
Screens for Coal Ore, Etc. 
Robt. Aitchison Perforated Metal Co., Chicago. 
Harrington & King Perforating Co., Chicago. 
Jeffrey Mfg. Co., Columbus, O 
Screws— 
C. H. Besly & Co., Chicago, Ill. 
Upson Nut Co., Cleveland, O. 
Chicago Screw Co,, Chicago, Ill. 


Battle Creek, 








Semi-Steel 
The King & Andrews Co., Chicago, Il! 
Shafting 
” The Lane & Bodley Co., Cincinnati, O 
Shearing and Punching Machinery 
Bertsch & Co., Cambridge City Ind 
Toledo Machine & Tool Co., Toledo, O 
Wm. H Wood, Media, Pa 


Long & Alistatter Co., Hamilton, 0 
Neg Mac aine Co., Boston, Mass 
ox Machine Co., Grand Rapids, Mich 


| Sheet Iron— 
| Cleveland Rolling Mill Co., Cleveland. 

Mtra-Standerd Iron & Steel Co., Bridgeport, O 
| #.H. Stroud & Co., Chicago, Ill 


Special Machinery— 


Toledo Machine & Too! Co., Toledo. 0. 
Edwin Harrington Son & Co., Philadelphia 
Perkins Machine Co., Boston, Mass 


| Steam Boiler [nspectors — 
| Hartford Steam Boiler Inspection & Insurance 
| Co., Hartford, Conn. 
Steam Pipe and Boiler Covering 
C. H. Besly & Co., Chicago I!!! 
| Steam Packing— 
C. H. Besly & Co., Chicago, Il! 


| 
| Steam Shovels and Dredges 





rhe Bucyrus Co., South Milwaukee, Wis 
Marion Steam Shovel Co., Marion, O 


| Steam Specialties 

| (©. H, Besly & Co., Chicago, Il. 
| Steel 

Otis Steel Co., Cleveland, O 


Miller, Wagoner & Bentley Chicago, Il 
E. H. Stroud & Co., Chicago, Il 


Steel Castings— 
The Sargent Co., Chicago, II! 
W. H. Bosworth, Cleveland, 0, 
rhe King & Andrews Co., Chicago, I!! 
Otis Steel Co., Cleveland, O 


Steel Rails, Blooms and Billeta— 


Cleveland Rolling Mill Co., Cleveland 
Bethlehem Iron Co., South Bethlehem, 
Cambria Iron Co., Johnstown, Pa. 


Steel Stamps and Stencils— 
]. H. Fleharty & Co., Cleveland. 
Stokers— 
Playford Stoker Co., Cleveland, O. 
Brightman Furnace Co., Cleveland, O 
Westinghouse, Church, Kerr & Co., New York 
City 
Tanks— 
Enterprise Boiler Co., Youngstown, O 
Meehan Boiler & Construction Co., Lowellville 
Ohio 


Tinning Machinery— 
W. H. Bosworth, Cleveland, O. 
The Lloyd Booth Co., Youngstown, O. 
Tin Plate— 
Aitna-Standard Iron & Steel Co., Bridgeport, O 


Tin and Terne Pliates— 
B. P. Crane & Co., Chicago, II! 
E. H. Stroud & Co., Chicago, Ill 
Tool Steel— 
C. H. Besly & Co., Chicago, Ill. 


Transmission Machinery— 
Link-Belt Machinery Co., Chicago, I!) 
The Lane & Bodley Co., Cincinnati, O 
Jeffrey Mfg. Co., Columbus, O 
Tube Welding— 
8. Fix Sons, Cleveland. 
Turnbuckles— 
Coven City Forge & Iron Co., Cleveland. 
H. Bosworth, Cleveland, O 


Twist Drillse— 

C. H. Besly & Co., Chicago, Il). 
Valves— 

C. H. Besly & Co., Chicago, Ill. 

Jenkins Bros., New York City 

The Lunkenheimer Co., Cincinnati, O 
Ventilating Fans 

B. F. Sturtevant Co., Boston Mass. 


Wheelbarrows 

Akron Cultivator C Akron, O 
| Lansing Wheelbarrow ¢ Lansing, Mich 
Wire Machinery— 

John Adt & Son New Haven Conn 

lurner, Vaughn & Taylor Co, Cuyahoga Falls, 
Ohio 

Wm. Glader, Chitago, I! 


Wire Nail Machinery— 
Wm. Glader, Chicago, Ill. 
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gor. @. | Perkins Power Presses, 


ener LADLES. Soil tickes AND DESIGNERS OF 
































POWER 
FOUNDRY LADLES, 
TURNTABLES, PRESSES, 
TUMBLING MILLS, DIRS 
CARS, SANDSIFTERS, OF all descriptions | 
HAND POWER CRANES, DROP 
THE COLLIAU CUPOLA FURNACE. HAMMERS, 
Sana ae a ~ | na Galen Cova re SPECIAL 
moe a |" MERE }~ MACHINERY, 
BYRAM & COMPANY ; 
IRON WORKS, 4 RIC., TG, 
Foundry Outfitters, 
DETROIT, MICH. PERKINS MACHINE COMPANY, 





SOUTH BOSTON, MASS. 





MOLDING 


The important basis for good Castings 
is good MOLDING SAND. We have 
it in a variety of grades and will be glad 











to submit samples and prices. Our 
SANDUSKY SAND has in its favor 
| both quality and price. 





EF... B.. SPEVENS, 
Cor. Griswold and Atwater Sts., DETROIT, MICH. 
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Millett’s Patent 
CORE OVEN. 


The Best in the World. 





Sent on 30 days’ trial. If not in every way 
satisfactory can be returned. 
Over Two Hundred now in use. 


Write for full particulars. 


Millett Core Oven Co., 


BRIGHTWOOD, 











FOR SALE BY 


J. W. PAXSON CO., Phila., and S. OBERMAYER CO., Chicago. 














FOUNDRY MOLDING MACHINES. 


Stripping Plate [Machines operated by steam or compressed air. 


Our new Air Power Vibrator Machine gives all the advantages of stripping plate work, without the cost of strip 
ping plates. Write us about low cost of pattern installation. Wood or metal patterns used. 


THE TABOR MFG. CO., Elizabeth, N. J. 
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The Superior Charcoal 
[ron Company, 


66 NEWBERRY BUILDING, 


Detroit, Mich. 


Exclusive dealers in the following brands of 


Lake Superior Charcoal Pig Iron: 


fe ag 


“PIONEER” 
“PENINSULAR” 
“GAYLORD” 
“ELK RAPIDS” 
“UNION” 


“HINKLE” 
“ANTRIM” 


“SPRING LAKE” 


+ 


a tire ae Charcoal Irons especially adapted for Car Wheels, high grade Malle- 
able Castings, Boiler Tubes, Engine Cylinders, Hydraulic and other Machinery 
where great strength is required. Strong, high Silicon Iron for Foundry 
Purposes, Basic Irons with low Sulphur and Silicon. Also low Phosphorus 


Irons for Ship Armor Plate, Locomotive Tires, etc. 


AAO OOOO DDD DDADADDDDDDDADADADODAS 


CORRESPONDENCE SOLICITED. 
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For Soft Foundry Iron, order 


HUBBARD SCOTCH. 


For Strong Foundry Iron, order 


HUBBARD STRONG. 


WE ALSO MANUFACTURE 


BESSEMER PIG IRON. 


THE ANDREWS & HITCHCOCK IRON CO. 


YOUNGSTOWN, OHIO. 








cusrrosrs FORSTER, WATERBURY & CO., 


W. C. WATERBURY 
= te Wasneven COMMISSION MERCHANTS, 
636-638 Rookery, CHICAGO. 


PIC IRON, STEEL, ORE, COKE, ETC. 


SALES AGENTS FOR THE IROQUOIS FURNACE CO. 
Makers of the following popular brands of Pig Iron 


PEERLESS, STERLING SCOTCH, IROQUOIS, 


Better than any Scotch Iron Soft Foundry Iron Strong Foundry Iron Preferred to 
imported. Best American-Scotch Iron made Lake Superior Charcoal Iron 


Malleable Bessemer Pig Iron of any special analysis. 
Standard Bessemer Pig Iron. 
Special Iron for Car Wheel Makers. 
Special Low Phosphorus Pig Iron. 


Selected High Grade Coke for Foundry Purposes. 


If you desire the best material and first class service, send us your orders and inquiries 


PICKANDS, PIG IRON, 
BROWN. IRON ORE 


&Z CO.., AND —- 
FRICK COKE. 

















920-939 Rookery Building, CHICAGO. 
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BARROWS! BARROWS! 


Foundries, 











WE MAKE BARROWS | Blast Furnaces, 
FOR USE IN...... | 








Rolling Mills, 


Mines. | 











In ealling attention to the 
AKRON TUBULAR STEEL 
BARROWS, we desire to 
make special mention of the 
fact that they are built with 
a view to attaining the 
greatest strength and dura- 
bility consistent with light- 
\ ness and ease of handling. 





WRITE US FOR PRICES. 


The Akron Gultivator Co., 


AUTOMATIC DUMP CHARGING BARROW. AKRON, OHIO. 


A man can haul a ton. 




















TWO-WHEEL BARROW. PIG IRON BARROW. 
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F. A. ESTEP, Pres. & Treas. J. R. McGINLEY, Vice Pres't THOS. FAWCUS, Supt 


. D. NUTTALL CO., 


99 BOQUET STREET, ALLECHENY, PA. 





This sample lot of 


Heavy Duty 
GEARS 


indicates a few of the 
various types we are 
daily sending out cut 
from 


IRON, STEEL or BRASS. 


We solicit correspondence. 


THE LEFFEL CLASS “A” ENGINE 


( shown herewith ) is a 
new design in which is 
embodied latest im- 
provements and best 
practice in modern 
Steam Engine Con- 
struction. It is quite 
simple, easily under- 
stood and run. _ All 
parts are extra strong 
and stiff, rendering it 
specially durable for 
long and severe service, 
thus reducing repair 
bills to a minimum. 
Furnished with or with- 
out a Boiler, in various 
sizes and styles. New 
pamphlet “D” fully 
illustrating and describ- 
ing this and other En- 
gines and Boilers, with 

















prices, and further information desired, furnished free on application to 


JAMES LEFFEL & CO., Springfield, Ohio. 
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THE IRON 


PERFORATED METALS __<. 


OF ALL KINDS FOR 


MILLING, MINING AND AGRICULTURAL MACHINERY. 


Perforated Iron, Steel, Copper, Brass, Tin, Zinc, Lead, Ete., to Order. 
Large and Varied Assortment of Sizes. Correspondence Solicited. 


THE ROBERT AITCHISON PERFORATED METAL CO., 
Office, Room 510, 265 to 269 Dearborn St., CHICAGO, ILL. Works, So. Chicago. 













We Claim The Following Merits for kj B , Val 
Jenkins Bros.’ Yalves 

1. Manufactured of the best Steam Metal 

2. No regrinding, therefore not constantly wearing out the Seat of the Valves. 

3. Contain JENKINS DISC, which is suitable for all Pressures of Steam, Oil and 

Acids 
4, The Easiest Repaited, and all parts Interchangeable. 
5. Every Valve Tested before leaving the factory 2 


6. ALL GENUINE stamped with Trade Mark, 
JENKINS BROTHERS, NEW YORK, PHILADELPHIA, CHICAGO, BOSTON. 


Akron Tubular Steel. Wheelbarrows, 


RE-INFORCED TRAYS. 


SOLID FRAME. 
NO HOLES DRILLED INTO 11 
ALL PARTS CLAMPED ON. 


Perfect Forward Dump. 

Strongest, Easiest Handled. 

Lightest and Most Durable. 

McNEIL’S PATENT BALANCED AUTOMATIC 
DUMP CHARGING BARROW. 


The Akron Cultivator Co., 


MANUFACTURERS, A le rom, Ohio. 















TUBULAR STEEL BARROWS. 


Special hand-made pig iron barrows 


WHEELBARROW CARS AND TRUCKS 


WRITE FOR CATALOGU! 


LANSING WHEELBARROW CO., 
Lansing. Mich. 
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Don’t Waste Money in Your Pattern Shop. 


THE GOBEILLE PATTERN CO., Cleveland. | 
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Not every insertion of every advertiser’s card brings an order for the 
advertiser's good; no more does every visit of the traveling salesman re- 
sult in a sale. 

There is a vast deal in familiarity with the type and phrase in which a manu- 
facturer makes himself known to the advertisement reader, just as the personal 
acquaintance of his traveling salesman gets him a hearing when a strange face 
and a strange voice are bowed out with a ‘‘ busy day’s” courtesies. 

The best advertisers, the most successful advertisers, the advertisers who 
get returns, are those who keep everlastingly at it. 

This is a case in which familiarity breeds business. 





[IRONCLAD PAINTCO. iron ciad Paint co. 


Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Bulld’g, 


CLEVELAND OHIO. 


And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 


FURNISHED both Dry and 
Ground in Oil 


USED BY NEARLY ALL THE 


Tred Miges Peru ses BAILROADS. 


TRADE REVIEW. 
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| IRON AND STEEL MARKETS. 


IRON O1 ORE. 
(On Lake Erie docks.) 
Special low-phosphorus hard Ore, 








ROUGE occcosccocescoccsncennenreesecccocce $3.40@ 3.46 
No.1 Specular, Bessemer....................0. 3-0§5@ 3.17 
No. 1 Bessemer hematite................... ro 4 2.90 
Hematites No. 1 non-Bessemer............... 2.00@ 2.25 
No1. Specular, non-Bessemer............... 2.40@ 2.6 

Pic IRON. 
CLEVELAND 
BE ncccoceccescvesccsococce ° +++ -$10 50@ 107 
No. 1 Strong Foundry.. ws 1065@ 10 75 
No. 2 Stron 10 » 156 10 25 
No. 1 Gray Forge, red short........... 9 75 
No. 2 Gray Forge, neutral “a 9 90 
No. 1 American SCOtCH...........c0cceseeee0 10 65@ 10 90 
No. 2 American Scotch....................... 10 15@ 10 40 
Lake Superior Charcoal.................... 12 25@ 1250 
PITTSBURG : 
SS.” |, Seen eae $11 00@ 11 25 
SS ee 65@ 1090 
owe TROT EDs cccccensescess-coccccesescecscesess . 975 1000 
2 _k | Sewerewe iow ae 9 5 
Warm Blast Charcoal............:.:s0ss00» 13 00@ 13 50 
en Ee me 16 00 
SE > a 990@ Ww! 

CHICAGO : 

Lake Superior Charcoal.................... $12 50@$13 00 
Local Coke Foundry No. t.......... » Il 50@ 12 oc 

Local Coke Foundry No. 2.....00000.....00. If 00@ Tl 50 
Local Coke Foundry No. 3.....00........«« 10 50@ II 00 
Local Scotch Foundry No. 1................ 11 50@ 1200 
Local Scotch Foundry No. 2.............. It Co@ II so 
Local Scotch Foundry No. 3................ 10 §0@ 11 o 

NS ee 11 00@ II 25 
Southern Coke No. 2............... seseseesee 10 60@ 10 85 
RANEEEE COGEED BID. Bocccccoconcsstesccccnsceces 10 35@ 10 60 
Southern No. 1 GOMt.......000....ccceccceeseeecee IT COW@ II 2 

yg et 10 60@ 108 

Southern Silveries .................sss«000000. I1 25@ II 50 
Jackson Co. Silveries............css++0sese0 12 50@ 14 50 
NS See , 

Ohio Strong Softeners...................... 12 00@ 12 25 
Alabama Car Wheel............. ... scoeseess-. I600@ 17 
Malleable Bessemer............... seseseseee 10 75@ 11 00 
Coke Bessemer.. heviaeinemenamecnies SB DN OOO 

CINCINNATI anneest by apron Brown & Co.) 
Southern Coke No. 1, Foundry.. $ oo ae 
Southern Coke No. 2and No.1 Soft... 9 so @ 1000 
Hanging Rock Coke, No 1.............0..0 12 50o@ 13 50 
Hanging Rock Charcoal No. I, hetarail 14 a 15 50 
Tennessee Charcoal No 1........ 12 50@ 13 « 
Jackson County Silvery No 1......... am & a 13 00 
Southern Coke, Gray Forge................. 825@ 850 

25 ee 825@ 850 
Standard Georgia Car Wheel wen .14 25@ 15 00 
Tennessee sv seseeeee 13 0O@ 14 00 
Lake Superior ” — oo EP 

BUFFALO : 

No. 1 Foundry Strong Coke Iron Lake 

TS II 25 
No. 2 Foundry Strong Coke Iron L ake 

Superior Ore....... ‘ial 10 75 
Ohio Strong Softener No. 1. ies 17 

ackson Co. Silvery No. 1..............00000: fe 14 00 

ke Superior Charcoal.................. ‘ IS x 
ke Se 11 
Hanging Rock Charcoal. ' 17 00 

Sr. Lovis : 

See CED ©... scccescessntnasebiites $ 9 50@3 9 75 
Southern Coke No. 2........... wee GOO 9 25 
Southern Coke No. 3........cccccsecseseeeee 850@ 875 
Southern Gray Forge..................+ss0+00«: Soo@ 825 
Southern Charcoal No. 1.........c000se000 . 1300 
Missourl Bessemet................cccccsossss : 2 o 
NS ED 13 50 
Lake Superior Car Wheel.................. . 1450 
Southern Car Wheel.............. sadigventie ws 14 5 





OLD RAILS AND SCRAP METAL. 


(Delivered Cleveland.) Gross Tons 








ita cenccsnionennensatancentiintiibeecueiins «$14 00 
Old steel rails (6 ft. and Over)..........ccccccoccceeees 10 5 
Old steel rails (6 ft. and under)......... . 1000 
EE a I 
Net Tons 
No. 1 R. R. wrought Scrap............cccecsececeeeees $11 50 
SITE CITI niinsathdneintetemmannesacensonuepenmeenereccenccontes 8 So 
No. t Machine cast SCrap................cc00c000s 8 ox 
re 15 00 
Axle turnings 8 00 
Wrought turnings (free from cast).......... 6 50 
SE SI icccncceuiiinddinastanbtsteesunctscccocseteves 5 25 
Uncut weenie iron oaaee.. 3 
Steel boiler plates... annenen 8 00 
Grate bars... seceees 5 25 
Pipes and flues (clean). neoneuses > 50 
Tank iron... siviagtiiiniaied 7 00 
Hoop and band iron............... 6 so 
Sheet iron... Seeecene . © x 
Wrought drillings... heonaenpastmncess 6 
RE ia oe 
STRUCTURAL MATERIAL. 
Beams one eansontaaa (f. o. b. Cleveland)... I.15¢ 
Angles... cece ienneeinineinenedaemaatatte 1.15¢ 
mies 1.15@1.20¢ 
ee 1.20¢ 


MERCHANT IRON AND STEEL. 
(Less than car-lots, Cleveland.) 
Rounds and Squares.—Bar Iron. 

By RI igiaecdsennsitnsorcesessesteoscteciessengncoszeccescess 1.10 Base 





























October 28, 1897] THE IRON 


The Link-Belt Machinery Co, 


ENGINEERS. FOUNDERS. MACHINISTS. - . 


CHICAGO, U.S.A. 


Modern Methods as applied to the hand- 
ling of Iron Ore, Coal, Raw and Manufact- 
ured Products 

Manila Rope, 
Shafting, Pulleys, Shaft Bearings, Gearing 
Friction Clutches, etc. 


Power Transmissions, 





IMPROVED DUPLEX SYSTEM 


FOR - - - 


BURNING FUEL OIL. 


Heats and cleans the oil and delivers it to the fires under high 
and uniform pressure. 

Entirely automatic, most scientific, sensible and economical! 
method of burning oil in existence. If you are operating a 
Steel Works, Brass or Copper Rolling Mill, Malleable Iron 
Works, Bolt and Nut Works, Bicycle Works, or do Annealing 
Forging, Brazing, Tempering, Japanning, Enameling, Case 
Hardening, you can use this machine to your advantage 


WE BUILD FURNACES OF ALL KINDS. SATISFACTION GUARANTEED. 


W. S. ROCKWELL &. CO., 


26 CORTLANDT STREET, NEW YORK. 








H,. H, CAMPBELL. 


Brightman Furnace Co. 
648 Broadway, CLEVELAND, O. 


SOLE MANUFACTURERS OF THE 


Brightman Mechanical Stoker 


FOR STEAM BOILERS. 


THE MOST ECONOMICAL IN FUEL 
>and the Best Device in the World for Preventing Smoke. 






Send for Catalogue “A.” 






















MANUFACTURERS: OF 


Silica Brick 


For Open-Hearth, Basic and Acid Stee! Furnaces, Glass and Copper 
Tank Furnaces. Extra Shapes MADE TO ORDER. 


Office, Room 21, Conestoga Bida., Cor, Wood and Water Sts. PITTSBURG. PA. 


THE JACKSON SAND MINING CO, 


JACKSON, O. 


SILICA, FIRE and CORE SAND. 
for STEEL CASTINGS. 





Producers of Also MOLDING SAND 


Write for Prices. 


Subscribe for the Iron Trade Review, $3 per year. 


THE LANE & BODLEY CO. 


CINCINNATI, OHIO. 


Engines, 
ALL SIZES. 


Simple and Compound. 
Shafting, Hangers, Pulleys. 




















| 





Belt.Elevators, Saw* Millis. ito 1%. “* 
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te OP BEE cadeencoscccesense : - : 2.50 extra 
% to % 10 
% to 11-16 20 
\% to>i¢ : 
7-16 to 15-32 4 
4% tO 13-32 ‘ 
5-16 to 11-32 7 
\% to 932 x 
7-32 4 
z1¢ 2.% 
Flats.—Bar Lron. 
%toqxWtor » Base 
4% to6x *#% to! oextra 
6% tos x &to! no 
SY to! x *% to ~ 
%to4x 6to 1% : 
4% to6x1 1-16 to 1} ‘ 
6% to8x1 1-16 tor’ tw 
8% to 10x 1-16 to 1% x 
210 4x 1% t0O2 «Cc 
4% to6x 1% to2 x 
6% toSx 1% to2 ~ 
8Y to 10 x 1% to2 
2to4x 2%to;3 6 
4% to6x2%to3 rs 
6y% to8x 2% to3 2 1 Ox 
rmtori%*ex to! 
1rto1 1-146x%to% ? 
% to 15-16 x % to % 4 
¢ to 11-16 x % to % «“ 
% tog 16x *%to% x 


Heavy Band Iron. 


7to1ox\ to 5-16 7oO extra 
64 to 6% x \% to 5-16 . 
4% to6x \ tos-r¢ ¥ 
1% to4x \& to 5-1¢ 2 


1to 1% x \ to 5-16 

% to 15-16x \& to 5 1¢ 

% to 11-16=m & tk 1¢ Be 
Ms to 0-16 x My to « 

”% to 7-16 = \ to s 


Heavy bands 32 in. thick 1 10 c. per Ib. higher 
than & to 516 thick. Bewel Edge Shaft Iron 
o higher than same size of Heavy Bands 


Light Band Iron. 
7to8 x No. 9 to >10 
>to 8 x Nos. 10, 11 and 12 
6% to 6% x No.9 t 
6% to 6% =x Nos an y ™ 


extra 


11-16 to % x No.9 to 3-1¢ ~“ 
11-16 to \ x Nos. 10,1 


Nos. 10, 11 and 12 eoderd 16 
Bevel Edge Box Iron. 
Same as Light Bands, of same sizes 
Beaded Band Iron, 1\ in. to2 in 
Sand Band Iron c. above 
Light Bands 


Same sizes of 


Oval Iron. 
% to 1%... so extra 
4 to 13-16.... 
, to 11-16 
ly to 9-16 ~“ 
% to 7-16 ; 
\% to 9-16 x 3-16 
~ to 11-10 x ° 


Half Oval and Half Round 


2y% to; 60 extra 
% to2 . 5 

¥% to 19-16 > 

» to 11-1C : x 

% to 9-16 

” to 7-10 


5-16 


1 

é : “4 
Half Ovals less than \& their width in t} 

extra price 


Kness 


Horse Shoe Iron 
All sizes . c. extra 
Cutting ordinary bars to specified length, .20 t 
extra, according to length and size 


} 


Steel Bands 


Width English Standard 
In Inches Gauge 
zt \ N 5S 5 t Base 
kh xtras 
1%to ¢ I 2 , per too Ibs 
1to! 7, 5 yt 
1to . 5 
3-1¢ avd 7.8 or ¢ 2 
i6and t 5 
i6and \ 
1-16and \ . 
y16and *% ) 
>16 and >, 
ly Nos bel >< 
\ 2 
> 16 8, 9 oF 1¢ 
‘ i ~ 
& t ‘ 
Iron and Steel Hoops. 
Width English Standard 


in Inches Gauge 
I 7-16 to Nos 4, 15 and 60 Base 
Extras 

1 7-16 to 2 4 . 8, and 19 OS per 100 Ibs 
I 7-16 to 2 : a 10 . 
1 p16 to 2 21 1s 
17-16 to 1%, ° 22 25 

to 1%, 13, 14 and - evens OS 

16,17,and.18.......... 10 
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THE LLOYD BOOTH C0 ga pone -i a tartan . +s to 1% a z rl , op. ™ 
15 13 BB. .ccccce 3 
a5 OHIO. | eadaud 13, 14 and 15 1 
| 15-16 and 16, 17 and 18 1s 
> ©) 15-16 and 9 and 20 2 
a 15-16 and 1 21 2 
oc 9 © 15-16 and 22 ; 
p= | %, Nos, 13, 14 and 15 2 
felt) ] UO = | sem % * 16, 17 and 18 25 
= =) [oe =F Ms 19 and 20 3 
— I . te) % and 13°16 Nos. 13, 14 and 15 3 
i “4 all 13-16 17 and 18 . 
— I : r \% and 13-16 and 20 4 
and 13-1¢ 45 
fa a 2) © = % and 13-1¢ \“ 
=A peed o | & and 13-16 ? x 
<t eet | rrr, Nos. 13, 14 and 15 25 
= oom nm 11-16 16, 17 and 15 a 
11-16 to and 20 5 
os 1-16 Dicccthaciseecsnsioiaiinaiie & 
I1I-1¢ “ 
‘ WORLD’S FAIR AWARD 4, Wen. 2s, 14 aud 35 
We ave the only Steel Roofing Ge. awarded Medal 9) 7 a 45 
and Dipiems for PATENT CAP SOOGFING Se os ¥ ré 
mt Werld’s Columbian Exposition. We are alee | 5. ilictcesieniievsecdartantiaaiend 7 
large manufacturers of a]] styles of Mer. Reornure. Ss 23 8s 
Srpmes, CulLuve, prc. Send for Ontalegueand Pries =| 9 13, 14 and Is... 45 
Liat. Mention this Pa ser ~ r¢ 7 aa S@occes ° 
a 19 a | . , 
SYKES*IRON & STEEL ROOFING €0., - Chicagoand Niles, 0. [> ° * ~ 
9-16 23 go 
6 ‘ 413, 14 and I5 5s 
Ly 6, 17 and 15 60 
1, 5 19 and 20 70 
| %, 21 ~ 
Ig 22 x 
| tZ 22 ox 
° 7-16 13, 14 and x 
a 7-16 ‘“ 16, 17 and 18 . 
YOUNGSTOW Ke re am . 
N, OHIO. ‘4 14 and « 
The P Hami j rigs 
e Porter-Hamilton Engine sheet ton 
No “ 
. . - ~ 
Reversing Engines, | *° é 
Bl s E : No. 15 75 
owing Engines,Con- [xo is 
. AES REE RES Se BRIS 2 0 
verters,Hydraulicand | Xe.» 2 
| Se Se 2x 
; j Bei. Tt veccsiectinsb<ntnmactaanel 2x 
special heavy machin English Tool Steel. 
ery for the 1ron and Jessop Sees sonvssersusversrsesesnsesseesansaseaserssannneenenes 154 
Hobson .j [ teneeres omens 1s%Cc 
; : : ; steel trades. Choice™ Gisiisiadons +135C 
Wi ii | d Vv ti | Ee Steel Boller Plates—1-4 in. and Heavier. 
i] iams mprove er ica ngines TID, cc cnccccevcesousstesccecesceqnanepmamenseneninneinsannen 1 35 
Shell 1 4° 
For Direct Electrical and al! High Class Work. Flange : 
‘ . . Marine Flange Ac 
39-41 Cortland St., N. Y. Park Building, Pittsburg, Fire Box con 5 
Abe c Ss tes 90 1¢s ride 
E. F. WILLIAMS. SEWARD S. BABBITT. ee ee ectee 
% to 1ooin. wide < 
| roo to rog in. wide 1% 
The | Tog to 106 in wide special 
Fiats. cts. Ths 
Playfo rd | 2 tog16 in. wide by 2 to % thick oS 
. | Beasemer and 0. H. Steel. 
Mechanical Bessemer Machinery base price 40 
| Open-hearth Tire - I 45 
Sto ker | Open-hearth Spring ; 1 So 
Sleigh Shoe 4s 
Guaranteed to | | rg St es. t apered and bent bo 
Abolish smoke, to increase | American Cast Tool Steel. 
boiler capacity and to save ROUND, SQUARE, AND OCTAGON. cts, Ms 
fuel. 1 to 2 in. inclusive o8 
9-16 owl s 
For information, address, _ aan + ~ to 3 in... 9 
13 3% toa in 9% 
5 d 4 r 
The Playford Stoker Co.,| % to 126 snc + . 
No. 61 Case Library Bldg ess >22 and 6%to7 in 
CLEVELAND, O. | Rurden Boller Riweta. 
“5 16 and \& inches diameter ‘ 
unkenheimer’s Automatic Water Gauge = “SSCS 
Wrought Pipe and Boiler Tubes, 
I id all that its name im Lap weld ack ase en 
pe rey el can be relied upon to act — nie 7 
promptly in shutting off water from Butt an p 
gauges when glass breaks, thus the Boiler tubes 24" and sm 2% 
danger and annoyance attendant Boiler tubes 24%" and larger 75 
Casting screw and socket joint dis 
upon closing of valves attached to Casing inserted ioint dis. 4 


| THE PHILLIPS 


(Testing Laboratory. 


DAVID HANCOCK 





gauges is dispensed with. Made of 
gun metal, tested, highly finished 
thoroughly reliable and warranted 
class ular nd 


first Special it 


st 


m reque 





catalogue up< 


THE LUNKENHEIMER COMPANY, 


Cincinnati, Ohio, U. S. A. 
SOLE MANUFACTURERS. 


35 Creat Dover treet, 
LONDON, 8° E. 





WM. B. PHILLIPS 


All Kinds of Chemical Work. Reports on Mining 
Property and Technical Processes. 
Office and Laboratory at Birmingham Rolling Mill. 


BIRMINGHAM, ALABAMA. 


26 Cortlandt Street, 
Address, P. O. Box 346, 


NEW YORK. BRANCHES: 
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BELT 
| DRIVEN 


Ay DIRECT 
DRIVEN 
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— 
| 


| Mansrievo, Orio U. 5 Al 5 Al 














If you are thinking of enlarging your 


mill, foundry or machine shop, or of pur- | 


chasing machinery of any kind, send usa 


line giving character of machinery needed. 
We can put you in communication with 
manufacturers from whom you can buy 


advantageously. 





J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President 
F. B. ALLEN, Second Vice-President 


'. B. PIERCE 


Secretary and Treas 





BURWELL & BRIGGS, General Agents, 32 Wil- 
shire Bldg., Cleveland, O 


Cc. A. BURWELL, Chief Inspector, 32 Wilshire) 
Bidg., Cleveland, 0. 
J. KE. WOLCOTT, Special Agent, Koom 32, Wil- 


shire Bldg., Cleveland, O 





(4 PALIT LLY 


We ECTROTIPE(A 


aera acgiqnunic 
- AND STEREOTYPING. - 





SO HIGH ST. —— TEL. 2139. 





| THE BETHLEHEM IRON CO. 


WORKS AND PRINCIPAL OFFIC} 


SOUTH BETHLEHEM, PENNA. 


RAILS, BILLETS, MUGK BARS. 


FORGINGS of all descriptions, either Solid or Hollow, made from Fluid 
fe vompressed, Hydraulic Forged Open Hearth Steel. 


PLATES for all purposes 


NEW YORK OFFICE, 100 BROADWAY. PHILADELPHIA OFFICE, 42!) CHESTNUT ST 


CHICAGO OFFICE, MARQUETTE BUILDING. 





PERKINS POWER PRESSES 
New Styles, Eccentric Motion, 
INSTANTANEOUS CLUTCH, 
POSITIVE WORK. 


We respectfully solicit your patronage. 


PERKINS MACHINE CO. 


FACTORY AND OFFICE: 
~ K and East ist Sts., So. Boston, Mass. 


TOLEDO MAGHINE & TOOL CO., 


501-505 Superior 8t., Toledo Ohio. 








We manufacture 


Power Punches Forging Presses. 

Power Presses. en Presses. 
Straight Sided Double Pitman Presses. 
Drop Presses. 

Embossing Presses. 

Stamping Presses. 

Riveting Machines. 


Special 


Automatic Feed Presses. 
Power Slitting Machines. 
Power Shears. 


and Automatic Machinery Dies for all « 
of work in sheet metals 
Write for catalogue and prices. 





lasses 


Press 


No. 54 Power Press Power 


No. 7: 


THE “CLEARFIELD” FIRE BRICK 


MANUFACTURED BY 


THE CLEARFIELD FIRE BRICK CO., Limited, 
Office and Works at CLEARFIELD, PA. 
Room 305 Ferguson Bidae., Pittsburg, Pa., John Richardson. Agent. 















™ ELECTRIC CRANE Lt 


Can be furnished at low coat. 


(omation tothe MARION STEAM SHOVEL CO Marion, Ohio, 


B. P. CRANE & CO. 








TIN® TERNE PLATES 


L. D. Telephone, MAIN 841. 205 LA SALLE 8ST. 
CHICAGO. 





BSTABLISHED 1854. 


PETER GERLACH & co... 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts. 


Cleveland, Ohio, U. 8. A. 





DOVER FIRE BRICK CO.. 


MANUFACTURERS OF 


Tursace, Mill and Special Shape Fire Brick. 
Office, 44 Mercantile Bank Bldg.., 
CLEVELAND, OHIO. 
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ELLMAN, 


| SEAVER 
| WBINEERING CO, 


1405 
y England Bidg., 
sEVELAND, O. 


AND 
ONTRACTORS. 











eaenr=: ea] 


at “aed Bicvatone 























sectional View of 

ELLMAN 

CHARCINCG 
MACHINE, 


|| Sole proprietors of 
Vents on charging ma- 
; | es and method of charg- 
| open hearth furnaces. 








i Any infringements on 
jse patents will be rigor- 
t ply prosecuted. 


i 
} 


a 
| 





| ees MART 22. DEYVITRoOo rt 
Emery Corundum Wheels and Machinery. 


Writeto J. WENDELL COLE, M. E., 


District Manager, No. 911 Chicago Opera House Block, coteeee. Hil., or 
ox 84, Columbus. 0 
@@” N. B.—Also Agent for Wm. SeLLers & Co.’s SPECIAL TOOL GRINDER and 
Twist DRILL GRINDER WITH PornteR, for Pennsylvania, Ohio, Indiana, Illinois 
and Wisconsin. 








METALS PERFORATED AS R EQUIRED FOR 















































NV CANALS: 














nonmine’c OF ALL KINDS | > ces : 
AND FOR USE IN E 
Milling and Mining Machinery Stone, Coal and Ore Sisters 5 
Reduction and Concentrating Works Stamp Battery Screens LEADS THEM ALL, Ay = E 
Woolen, Cotton, Paper and Pulp Mills Brick and Tile Works, Filters THE ¢ ) = 
Rice, Flour and Cottonseed Oil Mills Spark Arresters, Gas and Water Works ; ) = 
Sugar and Malt Houses Oil, Gas and Vapor Stoves Harri ngton 7 + 
Distilleries, Filter Presses Coffee Machinery, etc., etc. pW @ 
Standard Sizes Perforated Tin and Brass Alwaysin Stock. Chain Block. c 
Main Office and Works: 226 North Union Street, Chicago, Ill., U.S.A. |) ry - 
Eastern Office: No. 284 Pear! Street, New York. f, SABSs Se Speaseights Cnty. - 
A full line of all kinds. = 
Can furnish any mixture desired. EDWIN HARRINGTON . € 
Please write for prices. SON & CO., Inc., c 
1626 Penna. Ave., PHILA., PA. 
ROCERS, BROWN & COMPANY, Improved Machine Tools. E 
Cincinnati, New York, Buffalo. \ 
Chicago, Cleveland, Boston. THE 
Philadeiphia, Pittsburg, St. Louis. M 
~~ otoro( 19» Century” 
Any Place 
MEEHAN BOILER & CONSTRUCTION CO., erp s. sa 
LOWELLVILLE, OHIO, Sue Sus Purpowe | 
MANUFACTURERS OF No Fire! No Boiler! 
MEEHAN’S COMBINED SAFETY and WATER TUBE BOILER. No Gauges oiler! 
All kinds of Blast Furnace, Stee! Plants and Stand Pipe Work. ECONOMY, RELIANILITY, No Ashes! No Dangetl 
Also all kinds of Oi! Refinery and Tank Work. weg - 2S - hour to coch tadicatedaaa 
WROUCHT IRON WELDED and RIVETED ANNEALING BOXES. Testimonials aS sera 300 Second St 
Structural and Engineering Work CHARTER GAS ENGINE CO. STERLING, (Uk « 





ORING AND 
iy TURNING 
MILLS, 


>» 4,686%. Swing 
H. Bickford, 








OILLESS BEARINGS 


For Louse Pulleys and 
other bearings. Perfect- 
ly clean. Nocutting or 
anger of fire from over- 
heating. Send for Loose 
Pulley circular. 
No. American Metaline Co. 
40 to 48 Third Street, 











Long Island City, N. ¥ 
IT PAYS TO ADVERTISE IN Lakeport, 
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Fox Machine Co. 


MACHINE AND BICYCLE TOOLS. 


AUTOMATIC 


Rim and Hub Drills 


Single and Multiple 


TUBE CUTTERS, 


Punch Presses, Squaring 
Shears, Universal Trimmers. 
Over 10,000 Sold. 


No. 3 Pu sch PRESS; Write for catalog of any of above 


Send for Photograph ‘and Low Price 









] 
"1 
j 





PYROMETERS | 


Edward Brown, © 


ESTABLISHED 1560. { 0 


311 WALNUT St., PHILADELPHIA, 
Manutacturer and Patentee { 
OF THE } 
Hot Blast (or Graphite) Pyrometer) 
—The only stationary P yrometer [| 
now in use durable over ode 
grees 
The Standard Portable Pyrom 
For Blast Furnaces 
Mercury Revolution indicater= 
Centennial Exhibition Me 
Accurate for all time 
Annealing Oven Pyrometer—to 
degrees—ol 189% 
Tin- orang dstereena of 1894. 





WMiercury and Steam Cauges 


“HAMMOND” AND “ACME” | 





ARE THE BEST. 


MANUFACTURED BY 


Reese, Hammond & C0... 


BOLIVAR, PA. 





FOX MACHINE CO., sr," 
a5 Michigan, U. S. A. 


Specialties: Tile, Grate Settings, Stove Linings 
and Difficult Shapes to order. Cupola Blocks. : 


i 
0 
0 
H 
wer FIRE BRICK] x: 
f: 
h 
b 





